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FLYING and POPULAR AVIATION 


With PARKS Training 


for 


LEADERSHIP 


in 


Commercial Aviation 


he responsible positions in com- 

mercial aviation are being won by 
young men who qualified themselves 
for leadership through the thorough- 
ness of their preparatory training. 

So you, with your hopes and visions 
of success, must chart your own course 
now—you must realize that technical 
skills are not enough—you must look 
beyond that first job. Be sure that 
your preparation training will equip 
you to advance. 

Parks Air College courses are designed 
to provide you with a solid founda- 
tion of essential technical knowledge 
and skills, plus a well rounded under- 
standing of basic principles. This is 
because you must know the why as 
well as the how of the things you do. 
Parks develops your capacity for 
creative, independent reasoning — so 
that you can solve those unexpected 


problems that confront anyone who 
is on his way up to success. 


Parks offers you a proven prepara- 
tion for leadership by providing a 
college education majoring in com- 
mercial aviation. Through the devel- 
opment of important executive ability, 
Parks graduates are equipped to 
progress to positions of leadership 
and responsibility. 


Parks offers you four courses: Pro- 
fessional Flight and Executive, Avia- 
tion Operations and Executive, 
Aéronautical Engineering, and Main- 
tenance Engineering. 


To chart your own course for suc- 
cess, send the coupon or a postcard 
request now for complete information 
and the free 64-page Parks Catalog. 
Because Parks enrollment is limited 
and restricted, mail the coupon today. 





PARKS AIR COLLEGE, 


East St. Louis, Illinois 





SbParks AIR COLLEGE 
7. fa 3 wey August 1, 1997 
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INVEST IN AVIATION 
CAREER TRAINING! 


THE AVIATION INDUSTRY offers wonderful 
opportunities for a secure, interesting and profitable career — but only to those 
who prepare themselves by thorough and proven training. Although the emergency 
of national defense is forcing the industry to give jobs to untrained or inadequately 
“quicky” trained men, its executives will entrust responsible supervisory positions 
only to men who have chosen aviation as a life work and have invested the time and 
money to FIT themselves for an aviation career. You can't fool aviation’s leaders... 
they know what it takes to succeed in aviation and they know that Curtiss-Wright 
Technical Institute graduates are—and formany years have been—thoroughly qual- 
ified to fulfill the industry's most exacting requirements. 


Located in the very center and a very important part of Southem California’s 
great aircraft industry, with its more than a billion dollars in unfilled orders, Curtiss 
Wright Tec has come to be recognized as the nation’s leading institution for the 
training of Aeronautical Engineers and Master Mechanics. Mr. Donald Douglas. 
President of the great Douglas Aircraft Company, chose this school for his own 
son‘s training, which pointedly indicates the high standing Curtiss-Wright Tec has 
attained in the aircraft industry since its establishment in 1929. 


It is imperative that before you invest in a course of career training you de- 
termine what the returns will be on your investment... for your choice of a school 
in which to take your training will determine how much money you will make all 
the rest of your life. Curtiss-Wright Tec’s career training is carefully designed to do 
just one thing:— TO MAKE MONEY FOR YOU. so upon graduation you can be 
independent and self-supporting for life. Our thousands of successful graduates 
have proven that Curtiss-Wright Tec training gets results and always pays. since 
it trained them in advance for the highest position they could ever expect to occupy. 
It can do the same for you. 








This school has never guaranteed positions for its graduates, but practically 
every graduate has obtained immediate employment and _ is advancing rapidly. 
The demand for our graduates far exceeds the supply. and we honestly believe 
that every student who enrolls here will be able to obtain, with our assistance. 
immediate employment upon graduation. 


WARNING!—"Don't miss the boat.” The greatest opportunity in your lifetime 
exists today! There never was such an opportunity in aviation for you: there may 
never be another. A position awaits you. Insure for yourself a steady income and 
independence for life. Invest NOW in your future! Send in your enrollment be- 
fore you “miss the boat.” 


OFFERING SPECIALIZED AND PROVEN TRAINING IN 


* Aeronautical Engineering and Master Mechanics * 


NO FLYING : —— 
INVOLVED WISE PROTECT YOUR FUTURE - 
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THIS TOWER OVERLOOKS AVIATION'S MOST DISTINGUISHED SCHOOL OF AERONAUTICS 
Ss = Se 
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Z p IAN TODAY “crane” DON'T DELAY 


C)AEROMAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 


OSPECIALIZED ENGINE COURSE 
OOSPECIALIZED AIRPLANE COURSE 
(1 POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
0 SPECIALIZED AIRCRAFT SHEET METAL COURSE 


AIR TERMINAL 1225 NIRWAY iL IE (LOS ANGELES) CALIF. () AERONAUTICAL DRAFTING COURSE, HOME STUDY 
AL SUPERVISION OF MAJOR C. C. i wwe SINCE ITS ESTABLISHMENT IN 1929 ae" © AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 
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SPARTAN 


— IN NATIONAL DEFENSE 























SPARTAN School of Aeronautics is proud of the part it is playing in the national 
defense program. With its extensive facilities at Tulsa, Muskogee and Miami, Okla- 
homa, SPARTAN is keeping step with the U. S. Army Air Corps training plan . 
and is setting the pace in modern-to-the-minute training of men for commercial avia- 
tion. SPARTAN’S complete aviation program includes: 





* Training Air Corps Flying Cadets and Enlisted Men 
* Building Planes for the U. S. Navy 
* Training Men for Commercial Aviation 
to “Keep Them Flying 


44 


@ (Left) Spartan Air Corps Fleet 
at Tulsa, Oklahoma 








@ (Below) Spartan Air Corps Fleet 
at Muskogee, Oklahoma 











New Miami School 


A new school accommodating 
200 students is now in operation 
at Miami, Oklahoma. Eighty- 
eight additional primary and ad- 
vanced trainers are based here, 
making a total SPARTAN fleet 
of 325 airplanes. 
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® SPARTAN is a city within itself, with every facility for unexcelled training and pleasant living. Y ni B | + . d 


Could Any School Offer You More in These FACTS... 
Complete Training Facilities? © s225.253umer 


neering building, 5 giant hangars, med 





You want the most complete, modern-to-the-minute training to make a real =! building, cafeteria seating | 1200) per 
success of your aviation career! You want the latest type equipment and the x students, student forum building, stu 
superior kind of training courses that lead to rapid advancement and greater Sson talline, Gaus teak be -_ 
financial satisfaction! That’s the kind of advantages you get at SPARTAN. ins inaiatieaite tun ii atediaess tonbabass siieiaes 
SPARTAN’S new buildings, new equipment, new training planes, new techni- finda. “Sun cmplosece., seabed 
cal courses and other extensive facilities represent an investment of almost & SPARTAN’S 100% Approved Repair 
two million dollars! School buildings providing a total floor space of 588,387 Station has facilities for servicit g 32 
sq. ft. offer an amazing working area of over 10 acres! A $750,000 expansion Se ati aes, cede, aoe 
— continues to push this progressive school ahead with leaps and RS page op +a uaa 
ounds. 
SPARTAN has the following shops: en- 

Yes, SPARTAN is a big school, a great school, Government Approved and Zine overhaul, aitplane "overhaul 
industry recognized, but not too big to assure you skilled personalized instruc- neal, Cakiien, Gabeaiin, enatne « 
tion. Whatever field of aviation you choose to enter—Sheet Metal, Aircraft or = “'**t"1#!, Padio. Paint and dope shoy 
Engine Mechanics, Flight, Engineering, Radio, Instrument Mechanics, Meteor- 0 Sons eee: Se 
ology—you reap tremendous advantages from SPARTAN’S superior facilities. oils, ‘hydraulics “and deicing, physics 
Mail the coupon for the new SPARTAN Catalog giving complete information. — ""““““"* 

*® New $15,000,000 bomber assembly plant 


J ale 4 "4 ; 4 = . 
No salesman will call on you. The catalog tells all the story. (Next semester Sea te ain Tee eee ten 


Starts September 29th.) under construction adjacent to SPARTAN 


*% SPARTAN is receiving calls for more 
graduates than can be supplied SPAR 


TAN flight graduates are getting immediate 
employment at $175 to $250 a montl and 
SPARTAN could place an unlimited nun 
ber of graduates for practically all other 
positions in aviation 

= 












(BELOW) SPARTAN | factory 
tractor to U. S. Navy, directly 
with the school which offers quick employ 
ment to many graduates. This factory re- 
cently doubled in size. 





SCHOOL OF AERONAUTICS 


DIVISION OF SPARTAN AIRCRAFT COMPANY 





i ‘ . . . 

| Spartan School of Aeronautics—Captain Maxwell W. Balfour, Director CHECK COURSES YOU PREFER: | 

j Address Dept.PA-91, Tulsa, Oklahoma . 

i _Send me your new Catalog describing in detail the SPARTAN courses I have checked, also stating OC Commercial Pilot C Airline Service I 
tuition and living expenses. C) Air Transport Pilot Mechanic I 

i - 0 Commercial Flight C) Aircraft or Engine 
ESTE CRS aeee eee etre ene spel a sical Salen eras aint tobeindela peneeene eo Instructor Mechanic ] 

i D Air Transport D Radio Maintenance 

| ee en eS ee ee ree eee ee Engineering and Operations | 

: CD Aeronautical C) Private Pilot Course 
| a oneness ig oe acacia PE idoicwninwns tegen nbins Engineering ) Weather Forecasting ] 
° > CD Aircraft Sheet Metal C Instrument Technician 
ee ee ne ee ee ee eee i —— | 












































Bushings 






Connecting rods 
Crankshafts 
Cylinder barrels 









Fuel Injector parts 





Gears 






Knuckle pins 









Piston rings 
Shafts 


Valve seat rings 







and many other vital parts 
necessary to the manufacture 
of Aircraft 
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Dolemse 

IN DEVELOPING THE HARDEST KNOWN STEEL SUR.- 
FACE NITRALLOY HAS MADE POSSIBLE TREMENDOUS 
IMPROVEMENTS IN THE MANUFACTURE OF AIR. 
CRAFT ENGINES AND PARTS ... PROUD OF ITS 
CONTRIBUTION TO THE MOST ADVANCED AND 


EFFICIENT MILITARY AND CIVIL AIR SERVICE IN 
THE WORLD. 





THE NITRALLOY CORPORATION 


230 Park Avenue. New York, N. Y. 








* 


Companies Licensed by the Nitralloy Lindberg Steei Treating Co Chicago, 

Corporation. Link-Belt Co Philadelphia, Pe 

Allegheny Ludlum Steel Corp. Watervliet, N. Y Met-Lab, Inc Philadelphia, Pa 

Bethlehem Stee! Co Bethlehem, Penna N. England Metallurgical Corp.Boston, Mass. 
Copperweld Steel Co Warren, O Pittsburgh Commercial Heat Treating Co 

Crucible Steel Co. ot America. New York, N.Y Pittsburgh, Pa. 

Firth-Sterling Steel Cc McKeesport, Pa Queen City Stee! Treating Co Cincinnati, O 

Republic Steel Corp : Cleveland, O Wesley Steel Treating Co Milwaukee, Wisc 

The Timken Roller Bearing Co Canton, O Ontario Research Foundation.Toronto, Ontario 
Vanadium-Alloys Steel Co Pittsburgh, Pa i. : 
Atlas Steel Limited Welland, Ontaric Manufacturers of Nitralloy Steel 

Castings 

Operating and Accredited Nitriding Empire Steel Castings Co Reading, Penna 

Agents Lebanon Stee! Foundry Lebanon, Penna 

Camden Forge Co Camden, N. J The Massillon Steel Castings Co. Massillon, O 

Commercia! Steel Treating Corp. Detroit, Mich Milwaukee Stee! Foundry Co Milwaukee, Wisc. 


Warman Stee! Castings Co. Los Angeles, Calif 





The Lakeside Stee] Improvement.Cleveland, O 








NITRALLOY 


THE HARDEST KNOWN STEEL SURFACE FOR WEAR RESISTANCE! 
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* Having pioneered in the introduction of the 
World's fastest, sturdiest and lowest priced all- 
metal primary CPTP trainers, we are maintaining 
our volume production facilities and thus stand 
ready to meet the demands of experienced oper- 
ators who need Silvaire metal trainers now and 
in the years ahead. 


* We are willing, and able too, to devote our 
modern machinery, volume production technique 
and skilled workmanship to the construction of 
metal aircraft parts and components — the vital 
needs of current aircraft defense production. 


* For defense training, CPTP 

operators want and will get 

famous Silvaire trainers, avail- 
Tle able with 65 hp. and 75 hp. 
engines. See your dealer today 
for full details or write Dept. P 


Pictured above are a few 
of the hundreds of Silvaire 
airplanes in CPTP and 


GO! 
primary military training 
use both here and vom 4 : : a 
x = 
Siluaires are on d pl. t 247 a ae 
Park Ave., y Fe York City; 350 EM o 
Maple Street, Perth Amboy, N. J. 


AIRPLANE CORPORATION 
DMMMMMEEEEEEEEEWEST TRENTON, NEW SERS! 


>. 
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Control 





The DRAGON FLY is one of the most expert airmen 
of the insect world—able to do a wing-over or a ver- 
tical reversement with an ease and skill that would 
be the envy of any pilot. Since it is his ability to out- 





maneuver smaller insects that keeps him well fed, the 
dragon fly employs every means of control at his 





command. Lacking tail surfaces, he uses a second pair 
of wings, a flexible body and adjustable scales on his 
wing surfaces to aid him in abrupt changes in direction. 





However, superior air performance, whether in a 
dragon fly or in an airplane, depends not only on con- 
trol, but on power. Because aviation power is entirely 
a matter of engines and fuels, much of the responsibil- 
ity for improving the performance of tomorrow’s 
planes must be shared by engine designers and fuel 
specialists. 

Today, Ethyl engineers are working constantly 
with aviation technologists in a broad program of co- 
operative research which involves both fuels and en- 
gines. Much of the information gained through this 
research has already been put to practical use. Much 
more will undoubtedly be applied in the future. And 

the fund of data which is being ac- 
cumulated may prove of inestimable 





value to the engineers who are con- 
stantly seeking toimprove every phase 


of aviation. 


ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline 











| pe Civilian Pilot Training Program has al- 
ready trained 50,000 pilots. The annual goal 
of 45,000 pilots is being achieved. By bending 
every facility, the fast expanding light plane in- 
dustry is producing the ships that make possible 
the training of this vast reserve of potential 
Army and Navy pilots. An energetic group of 


_ ~6)00 ¢C.P. T. PILOTS... 


companies has been given a big job to do and is 
doing it well. 

Every month, production totals of Franklin- 
powered trainers set new records. Franklin is 
proud to contribute to the growing girth of Uncle 
Sam's muscles by building newer and finer 
power plants in ever increasing numbers, 


AIRCOOLED MOTORS CORPORATION X SYRACUSE, N. Y. 


















RCA Model AVR-101 
Aircraft Receiver 


Similar in appearance and construction 
to the RCA Model AVR-100. Covers 
the Weather-Beacon band, 195-405 
kilocycles, with excellent performance 
at extremely low cost. Like the AVR- 
100, it can be used for direction-find- 
ing with AVA-122 directional loop. 


PIPER and = 
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CHOOSE RCA EQUIPMENT 
EXCLUSIVELY! 


est security in the air! 


These two leading manufacturers of ships for the private 
flyer knew that only the finest radio equipment was 
worthy of their fine planes. That’s why both Piper and 
Stinson chose RCA to manufacture their custom-built 
radio receivers and transmitters, supplied as orig- 
inal equipment. You, too, should choose RCA’s 
dependable and complete equipment—for great- 





J 





RCA Model AVR-102 


Portable Aircraft Receiver 


Built-in static limiter switch, automatic 
house-current to battery changeover, 
and 3-gang condenser for better selec- 
tivity. Tuned r-f stage gives extremely 
high signal-to-noise ratio. Nine im- 
portant teatures—yet costs no more 
than an ordinary portable. 





RCA Model AVA-110 
Transmitter 


Dry-battery operated, at low drain. 
Permeability tuning—with far greater 
stability than any conventional system 
—is offered for the frst time in any 
aircraft transmitter! Single switch se- 
lects either of two bands—3105 or 
6210 kilocycles—and adjusts trans- 
mitter to antenna whether reeled or 
‘trailing, without external coils or re- 
lays. 10-G mountings. 


RCA Model AVA-111 
Transmitter 


The same efficient unit as the AVA- 
110, but with vibrator power supply 
to operate from either 6 to 12 volt 
storage battery. Also supplies power 
to operate the AVR-15, AVR-100, or 
AVR-101 receivers. Easily adapted to 
remote control installations. 






New! RCA Model AVR-100 Aircraft Receiver 


Barely a handful—yet this 


band. Fits package compartment 
loop switch, for using AVA-12 
internal shock-mounting. 


2-band RCA receiver is efficient, sensitive and rugged! 


Covers 195-405 kilocycle Weather-Beacon band, and 550-1500 kilocycle Broadcast 
, or is easily mounted on instrument panel. Built-in 
2 loop for direction-finding and homing. Effective 





RCA Model AVR-15 


Most efficient complete transmitter yet 
developed for flyers—and a receiver 
capable of coping with even the tough- 





RCA Model AVA-120 
Antenna System 


Highly efficient system adapted to transmission 
from light-weight planes—at a price any private 
flyer can afford. One-hand reel operation, with 
special construction to prevent accidental release 


on ground, 





Receiver, AVT-15 Transmitter 


est “instrument conditions.” Both op- 
erate from a single power-supply, self- 
contained in the transmitter unit. 


RCA Model AVA-122 


Directional Loop Antenna 


Full electrostatic shielding reduces annoying 
precipitation-static—gives a clear, sharply- 


null point even under bad condi- 


tions. Matches AVR-100 and AVR-101 re- 
ceivers, and is adaptable to other receivers of 
sufficient sensitivity. 





RCA Model AVA-35 
Headset 


Light-weight, easy-to-wear head- 
phones with excellent speech-repro- 
ducing characteristicsandaminimum 
of background noise. RCA also makes 
the famous Model AVA-57 headset. 


\ 


vy 


































RCA ‘Model AVR- R-7H 
Receiver 


Three-band, weather beacon, 
CAA approved, general pur- 
pose receiver for medium- 
weight aircraft. Used by most 
operators for the CPTC Cross- 
Country Training Program. Air 
Transport performance at a 
surprisingly low price 






POAPNGLIL eV 
Sales and Service 


@; cA MA 
h ce Corporation of Ameri 
the 


OPERATORS: WRITE YOUR DISTRIBUTOR FOR 
DETAILS OF THE RCA DEALER FRANCHISE! 


CPTC 


OPERATORS 


“GO RCA’”’ 
on cross-country 
training planes 


Of all the radio-equipped planes now in use in 
the new CPTC course, more are equ 
than by a// other radio manufactu 


ipped by RCA 


‘ers combined! 


Advanced Cross-Country Trainees know the 
reason—RCA equipment is reliable under 
all flying conditions! 


Sayer eR 


Take a tip from Piper... 








RCA Model AVA-56 
and AVA-56A 
Loop Antennas 


For efficient direction-finding 
with virtually any conventional 
aircraft receiver. Electrostatic 
shielding and balanced wind- 
ings. Weather-proof bronze 
bearings. Neitherrain nor snow 
nor ice can “freeze” this loop! 


RCA Receiver Model AVR-20 
Mediun-High Frequency Communication 


Receiver (2300-6700 kc.) with two lock-in 
crystal positions. Lightest weight communi- 


ee oS = cation receiver. C.W. 
i y CAA approved. 





RCA Transmitter 
Model AVT-7B 


20-watt, two-channel, 4-fre- 
quency, CAA-approved trans- 
mitter for medium-weight air- 
craft. Gives that extra power 
output needed on long cross- 
country trips. 






Stinson. . 


or phone reception. 





condition. 


f 


A Service °o 


LOOK FOR THIS SIGN 


for your aircraft radio needs! 


For auxiliary equipment in large planes, or 
for installations in Private or training air- 
craft, the new RCA line is unmatched for 
engineering, design and construction— 
important features for finer, more reliable 
performance under every kind of flying 


NUFACTURING 





RCA All-Position Micro- 
phone, Model AVA-31A 


No need to hold ¢4ss microphone in 
a “fixed position 










the CPTC operators! 
For defense or training or private 


flying, RCA makes the right 
radio equipment for the job! 


\y 
v. 


"tIt's highly efficient 


whichever way it faces, whether you 
look down at your map or up at the 
overcast while you talk. Gives crisp, 
clear speech, with efficient reduction 
of background noise. 


RCA Model AVA-41A 


Trailing Antenna 
Only RCA builds this de luxe 
type trailing antenna system. 
Combines all the experience 
and features known to the art. 


Free wheeling brake, turns 
counter, shock proof design, 
non- “eee fair lead and high 
altitude operation. 









COMPANY, 


aeln 


Canad: 





RCA Model AVA-38 
Simultaneous Radio 
Range Filter 


Light weight, compact and low 
priced. Meets CAA, Navy and 
airline requirements. 
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Well, here it is another week— 
end and I’m not a General 
yet. But give me time. 


Matter of fact, I have 


é& too much time on my hands—on 
: evenings and weekends. 
€ The nearest village is 5 
»~ 


miles away. All you find there 
is a general store, a garage 
and a canning factory—nowhere 
































to go for any good clean fun, 
Na unless you drop in at a smoke- 

filled juke joint on the way. 1 

Well, Mom, there’s a big fa-— 

vor you can do me. The U. S. 0. 
is trying to raise $10,765,000 
to run clubs for us, outside 
of camp. Places with lounge 
rooms, dance floors, games, 
writing rooms. Places you can 
get a bite to eat without pay- 
ing a king’s ransom. 





f 





I know you don’t have an 
idle million lying around, but 
if you could get the family 
interested and some of the 
neighbors, and if that hap- 
pened all over the country, 
the U. S. 0. could raise 
$10,765,000 overnight. 


I’d appreciate it a lot, 
Mom, and so would every other 
mother’s son in the U. S. 
Army and Navy. 

Love, 
Bill 


They're doing their bit for you. Will you do 

SN) | |! . Py! / / your bit for them? Send your contribution to 
fain W/Z /, WY) your local U.S.O. Committee or to U.S.O,, 
“ Oj} Empire State Building, New York, N. Y. 


‘ 











OPEN YOUR HEART 
OPEN YOUR PURSE 
GIVE TO THE 


UNITED SERVICE ORGANIZATIONS — * * * 
These organizations have joined forces to form the U.S.O.: the Y.M.C.A,, Be 
National Catholic Community Service, Salvation Army, Y.W.C.A., Jewish Wel- > 


fare Board, National Travelers Aid Association. 
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THIS SPACE CONTRIBUTED BY THE BS CORPORATION Z 


191 B G W: BOEING'S FIRST AIR- 191 BOEING 8-1: USED IN FIRST IN- 192 BOEING PW-9: FIRST PURSUIT WITH 192 F28-1: BOEING'S FIRST AIR-COOLED 
PLANE, A SEAPLANE TRAINER TERNATIONAL AIR MAIL SERVICE ELECTRIC WELDED STRUCTURE FIGHTER FOR NAVY CARRIERS 


192 BOEING 40-A: PIONEER TRANSCON- 192 BOEING 80: 12-PASSENGER, TRI- 192 BOEING F4B-1: THE PROTOTYPE OF A 1930 BOEING MONOMAIL: FIRST OF MOD- 
MOTORED TRANSPORT PLANE FAMOUS ARMY-NAVY FIGHTER SERIES ERN STREAMLINED TRANSPORTS 


TINENTAL MAIL~PASSENGER PLANE 


193 BOEING YSB-9: FIRST ALL-METAL, TWIN-EN- 193 BOEING P-26: IN ITS DAY, THE FASTEST 193 BOEING 247: FIRST MODERN TWIN - ENGINE 
GINE BOMBER, STARTING NEW DESIGN TREND AIR-COOLED FIGHTER IN THE WORLD TRANSPORT, {NTRODUCING TODAY'S DESIGN 


SOEING 299: AMERICA'S FIRST 4-ENGINE AGGRESSIVE 1937 SOEING 8-15: Finst ExTRA-LONG RANGE 
BOMBER — FORERUNNER OF CLIPPERS 


BOMBER — ORIGINAL FLYING FORTRESS 


LEADERSHIP~ 


BACKGROUND 4 
ae) me) a 
EMERGENCY 


Z AIRPLANE COMPANY 
SEATTLE, WASH., 
WICHITA, KANS. 
1938 BOEING 314: TRANSOCEANIC CLIPPERS — 1939 SOk!NS 307: stRAToLiners WORLD'S FIRST 
AND ONLY HIGH-ALTITUDE TRANSPORTS 


WORLD'S LARGEST LUXURY FLYING BOATS 
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WRIGHT CINCINNATI DIVISION 





ONE YEAR AFTER INCEPTION OF WRIGHT PLAN 


Just A YEAR after the approval of the original proposal by the 
Defense Commission, Cyclone 14’s are rolling off the line at the Wright 
Cincinnati Plant. Presented to the Government in June, 1940, this 
proposal led the way for the thousands of contracts which followed and 
“The Wright Plan”, developed by Wright and Government officials, 
became the model after which these contracts were patterned. 

The 2,120,000 sq. ft. Wright Cincinnati Plant increases Wright manu- 
facturing area to nearly 5,000,000 sq. ft. and will provide facilities for a 
total output of approximately 4,000,000 horsepower per month. With an 
unparalleled design and manufacturing background, Wright has assumed 
major responsibility in power production for America’s air supremacy. 








WRIGHT AERONAUTICAL CORPORATION + PATERSON, NEW JERSEY 


Division of Curtiss-Wright Corporation 











The Choice 
OF THE NATION’S INSTRUCTORS 


“-FOR CROSS-COUNTRY FLIGHT 


TINSON PLANES lead all other types in furnish- 
ing the vital cross-country and navigation 


training which is creating Instructors for our 
Armed Forces. 

Experienced Civilian Pilot Training Operators 
now place their chief reliance on Stinsons for 
cross-country work just as the Nation’s leading 
airlines have for years depended on Stinsons 
to train airline pilots in blind or instrument 
flying. 

Stinsons are built to go places year in and year 
out. Their unequalled safety record which pro- 
tects the Operator’s investment and the student’s 
safety is a result of design which embraces mod- 
ern airline and military features. Included are 


_JTRAINING=A’DEPENSE NECESSITY 


slots, flaps, electric starter and generator, 
splendid vision, steerable tailwheel, wide landing 
gear, and hydraulic shock absorbers. 

As for economy, the Stinson ‘‘Voyager’’ costs 
less to operate than an automobile—only 1% 
cents per mile for fuel and oil. 

Because they are comfortable, quiet and pro- 
vide an easy ride, more instruction can be given 
daily without undue fatigue. 

No part of the Defense Program is more impor- 
tant than the training of Pilots in cross-country 
work. No other plane is more competent than a 
Stinson for this vital job. Write to the factory 
today for complete information or see your local 
Stinson Dealer. 


STINSON AIRCRAFT 


fin 


Division of VULTEE AIRCRAFT, INC. 


WAYNE, MICHIGAN, U.S.A. 
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AKROVCA 


THATS THE PLANE for soe 


CERTAINLY. And it’s the plane for all you modern pilots. 

Why? coe because it gets off “right now, climbs fast and flies fast. 

Handles like a charm, and has safet en ineered ri he into it. Lands 
y 5g $ 

slowly and deliberately. It’s as much at home in a pasture as on an 

airport. It’s comfortable, quiet, beautiful, and costs only 1! 10¢€ a mile 


. ’ ? . 
to operate. In short, Aeronca has everything. I s everyman s airplane. 


Write for literature giving detailed features. Better yet, see your 
Aeronca dealer. He'll give youa demonstration flight and explain his 
free instruction plan. Aeronca Aircrafe Corporation, E-9, Municipal 
Airport, Middletown, Ohio. Cable Address: Aeronca, U. S. A. 
Exclusive Export Agents: Aviation Equipment and Export, Inc., 
25 Beaver Street, New York, N. Y. 





KU 


AERONCA GIVES WINGS TO THE WORLD 


ee 


%, =" 
“em ee 


| Aeronca’s THE PLANE FOR you! 
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General Aeronautics 
A Ground School Textbook 
By Hilton F. Lusk, formerly Dean, Boeing Schoo! 
530 Pages, 250 Illustrations $3.75 





4 


F)XPLALNS the bas 
tals f ronaut 
practical apt Sine 


emphasis is place 














tion needed t he ¢ _ 
rautic rd’s ex » 
iny pi ng 
and Air Er M 
tificates,. COVERS: Filig 
les: Airplane ( st nn. 
ration; I P 1 ‘a 
eration; Propellers Blin Flving . t 
struments; Maps; Piloting; Dead Re a 
ogy; etc. 284 questions, ty . ee 
written and practical tests are ar mr + + ture 


Aircraft Electricity 
For Electricians and Designers 
By Norman J. Clark and Howard E. Corbitt 
Electrical Engineers, Lockheed Aircraft Corporation 
Includes120diagrams, illustrations, $2.50 
NIVES the information you want in pra 


J installation, inspect 
and layouts which, until now, has not beer 





in one manual. Includes over 80 w g 

tables, and 38 closeup photographs of st tion de- 
tails. COVERS: Electrical Theor Wiring Diag = 
and Symbols; Conduit Lay ts: Bonding ar SI - 
ing; Compass Deflection Problems; Ele In 
spection; Design Notes, charts ar tables t e your 
time. 


Navigation of Aircraft 
Second Edition, Completely Revised 
By Logan C. Ramsey, Commander U.S Navy; former 


Chief Instructor, Pensacola Ground School 


2 Volumes, Including Tables $4.50 

















I A 
It is 
4 R yg 

r COVERS 

Aerial As y 

Vaviga \ t 
— Air I + 
leckoning Tables gives quick, rect ng 
sclutions of problems ir ng wit 
velocity, drift-angles, ground speed, track irse r- 
ection, and out and back r 1s 


oe oe oe oe = Fill in, tear out, and mail @ ae «= «= ==, 


Sent on 5 Days’ Approval 


The Ronald Press Company 
Dept. M509, 15 East 26th St., New York 


Send me the books i have checks clow 
mit at the prices she plus few cents for 
within erie ainee k  tenine Or 
uf the books do not come up tor ex 

have the privilege of returning them witl 


time We pay de 
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| remittance | 
C Simmons, AIR PILOTING... $4. 00 | 
Lusk. GENERAL AERONAUTICS 7 5 | 
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| TRICITY 2 4 
| © Ramsey, NAVIGATION of AIRCRAFT 4.5 oy 
| 
| l 
| l 
| l 
| | 
| l 
| 
| 


on 


Address 


City eee *State 
Employed by 
or Reference 
Must be Giled in unlee mit « 
| Aadress of Above 
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Now Ready: 
This Famous Flight Manual 


Completely Revised, Up-to-the-Minute, Doubled in Size 


Air Piloting 


Manual of Flight Instruction 


on Primary and Advanced Training 
By VIRGIL SIMMONS 


Director of Training, Civil Flight School, Spartan School of Aeronautics; formerly 
Flying Instructor at Boeing, and in U.S. Army and Navy Air Services 


750 Pages, 160 Illustrations, Price $4.00 


QEND immediately for this last-word book on flight training. In 
WO it this famous flying instructor has put his own vears of teaching 
experience and the best methods he has been able to gather from both 
civil and military air training. If you are a beginner, vou should read 
it before you even get into an airplane. The most experienced pilot 
will find it filled with new points and suggestions of vital value in 
getting the advanced ratings or attaining outstanding perfection of 
technique. 

















ing You for Flight and Written Tests for Any Pilot Rating: 


into one com Tris help you make sure of passing the new, more 













xpens d throughout ri gid writte , the book contains over 1,000 
the specif Aero- questions from the very latest ex 
s Aut ‘ s are answers which have been accepte 
mpletel : wifeine the examiners. These give you in 
¢ what to ire for, what answer t¢ 
; = . way to answer ct 
wi . Questions and ide and 
t thes vanced ratings of Reg 
i 7 5 I tions, operation ory oO nav 
f tru r i ] t n tion, meteorolog adio an t instruc- 
ng. The book rganizes tor you & tion methods 
a int of mate which you need, Tour Satisfaction Guaranteed. You will find this 
vailable in one place, and at low cost book one of the best investments you ever made 


OUTLINE OF CONTENTS The Commercial Pilot. Require ments for Primary Instructor Rat- 






















ments. Flying master pilot eight ng. Secondary Instructor Rating 

General Considerations. Adv a aerate maneuvers. Night flying Examination questions and answers 

The ten sr anc Training in Aerobatics. Commercial : ana 

afe fly zy. The key funda- pilot flight test. Written examination at fee Seiten. Eevee 

tals The way to development questions and answers, including ratings. Air traffic rules. Log books 

and progress operation of plane, theory of flight Accidents. Flight altitudes. Pilot 

Airplane and Controls. How they  ©®gines, navigation, meteorology rating examination questions and 
work and how you use them Cross-Country Flying. Pre-fiight answers on Civil Air Regulations 

Pretentinary Instruction. Prep- ‘uties—planning, plane and instru- Meteorology. The atmosphere 

ration for your first f Com- ment checking, fuel and oil, weather Barometric pressure Storms 

mse unication a 1e engine flight plan, notifications on depar Clouds. Air currents. Content and 

and pameller and level ture. In-flight duties—log, cruising translation of Symbol Weather Re 

flight. Turns. Confidence building speed, charts and position, weather rt Sequence reports. Meteoro- 

maneuve ng. Glides. Stalls changes, what to do in forced land- hazards. Icing conditions 

Banks. Eig! “Rectal wular course ngs, check on instrument readings, z. Pilot examination meteorology 

Take-offs. Landings. Solo radio contacts, arrival. Post-flight questions and answers 
" duties—reports. care of ship. Flight 

intermediate Maneuvers. rhe errors. Procedure when lost Aortal Navigation. Terms and defi- 

different Precision turns Vind triangle. Problems 

‘ Airways Radio. ©.A.A. instrument of vieation courses, distances 

landing system Illustration—In true and compass headings, apply- 

diang variation and deviation. Pilot 





, polis system. Radio Compass n 
slips. Cross wind takeoffs and land- Havigati Magnetic and radio ng examination juestions and 
ings. Down wind landings compass deviation. Variation. Hom- answers on navigat: 

ing. Combined radio-range and radio 
Advanced Maneuvers. Chandelle compass navigation. Questions and Seaplane Flying. General al 
Lazy eights. Wingover. Advanced answers from typical examination Taxiing. Sailing. Take-offs 






















stall Falling le Precision spins for restricted radio-telephone oper- rough ws ater, with — 
Loops. Snap re Vertical reverse ator’s permit ‘ cross-wind and down-wint 
Cuban eight t-S. Immelman : Landings—normal, difficult condi- 
Slow roll. Roll « p of loop instrument Flying and Rating. tions, and in emergency 

Med Private Pilot. Requirements Required arg Piette Instrument Miscellaneous. Advice to non-pro- 
« oF steep eights. Triangula- fiying course Instrument rating ex- fessional pilots. Advice to profes 

80° U, 360 amin ate _ questions ang answers, | pilots. Handling 3-wheel la 

080 ad oe pani gece pa ar. Some effective exhit 

Spins. 720 ment pengeces Blames lly — Load factors of | = 
aneuvers. Writ- comp igabisceh net of inder different flight conditions. 
lestions and an- The Flight Instructor. Responsi- and connection with various flight 
vil Air Regula- bilities. Handling students. Do's and euvers. The essentials t! make 








anding pilot profici 





meteorology don't’s for the instructor Require- 


THE RONALD PRESS COMPANY, Publishers 


15 East 26th Street ESTABLISHED 1900 New York, N. Y. 








Sept 








Thi 
It | 


Why 
mon 
step} 
$200 
more 
abov 
follo 
Mecl 
Fligt 
in 14 
train 
Prod 
Ai 
need. 
quest 
your 
draft 
linin 
Do 
attenc 
schoo 
SiON 1 
Air 
pilots 
in the 
train 
test he 
great 
one o! 
Send | 


Cont 
Appr 
ment 














‘ke 





September, 1941 


FLYING and POPULAR AVIATION 23 


ONLY 12 MONTHS TRAINING 


WINS *‘250 A MONTH POSITION 


This Training Can Do For You What 
lt Ils Doing For Hundreds Of Others! 


Why be satisfied with a $100 a month job, when there is big 
money for you in Aviation? California Flyers graduates are 
stepping directly into high salaried positions, many earning 
$200 to $250 per month and more to start. And further- 
more, it takes but a short period of training to duplicate the 
above illustrated success story—and hundreds more. You can 
follow Lewvern Mueller and become a Maintenance or Master 
Mechanic in 8 to 12 months—be Piloting for the Airlines or a 
Flight Instructor in 10 to 24 months, an Aeronautical Engineer 
in 14 months. With only 4 months of California Flyers proved 
training you can earn the ever increasing salaries being paid 
Production Mechanics and Aircraft Draftsmen. 

Aviation—most important of all National Defense projects 
needs and demands more California Flyers trained men, is re- 
questing more than 20 times the number now enrolled. Serve 
your nation in its most vital industry—Aviation. (If you are of 
draft age—write California Flyers School of Aeronautics out- 
lining your individual situation. ) 

Do not accept unapproved or job training when it costs no more to 


attend one of the nation’s oldest and most highly respected aeronautical 
schools—a school with the highest Government Approval in every divi- 
sion in which approval is extended—a school selected by the U.S. Army 
Air Corps to train its aviation mechanics, and by the CAA to train 
pilots—a school with shops and laboratories among the finest equipped 
in the nation—operating one of the countries’ largest, modern civilian 
training fleets—and located directly on the famous Los Angeles Airport, 


test field in the Nations Aviation Capital, the very center of America’s 
great aviation industry. Yes, California Flyers School of Aeronautics is 
one of the Nations Great Aviation Schools—Check with any authority— 
send for your free Catalog and Vocational Guide today. 


Contractors to the United States Army Air Corps. 
Approved by the C. A.A. of the United States Govern- 
ment for Flight, Ground and Master Mechanics Courses 





a 












Just off the press is California Flyers 
new 68-page Catalog and Vocational 
Guide. It tells you of today’s oppor- 
tunities—gives you the answer to to- 
day's vital aviation questions. It is 
complete, interesting and invaluable 
to you in planning your career. Write 
for it today. Learn how close you are 
to earning big money in the aviation 
industry. 


CALIFORNIA ELVERS.INC 


—_ 
idk , a 4 
— —-. a a, 
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SCHOOL OF AERONAUTICS 


LOS ANGELES M NICIPAL AIRT tw RNA 


LEARN ABOUT THIS COMPLETE RANGE 
OF PRACTICAL CAREER COURSES 


CALIFORNIA FLYERS, INC., School of Aeronautics, 
Los Angeles Airport, Inglewood, Calif., Dept. PA-9 
Please send me your Catalog and Vocational Guide 
with complete information on training, tuition, liv- 
ing conditions and employment opportunities. I am 
over 16 and interested in the subjects, checked: 





Aeronautical Engineering O Airline Piloting 0 
Production Mechanics (Aircraft sheet metal) Aircraft Drafting C 
Instrument and Radio Beam Flying O Master Mechanics 0 
Instrument Technician O 


ND iecisinnititndsinicanac Se Age- 


Address I 
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Major Al Williams, alias ‘“Tattered Wing Tips,’ 


We're old friends, so I suppose we can speak frankly. Now honestly, fellows, was last 


95 


month’s problem too tough for you? Are you ready to cry ‘‘Uncle’’? If you are, just 
write and let me know—we'll go back to easy ‘‘Brain-Twisters’ 


again. 


’ 


Gulf Aviation Products Manager, Gulf Bldg., Pittsburgh, Pa. 





FUNNYBONER DEPT. 


The following Aviation Primer was au- 

thored by Russ Brinkley of Station WHP 

Harrisburg, Pa. Not bad, Russ! 

: What is a wing flap 

: An aileron on relief 

: Describe a successful landing 

: Any landing you can walk away from 

: What is the last word in parachutes? 
Jump! 

: Define an amphibian 

: A combination eagle, 
duck. 

A: What is aeronautical amnesia? 

Q: Instrument flying 


THIS MONTH’S BRAIN TWISTER 
, Mick 


“brain-blitz, as he calls 


>o PO rPO PO 


chicken, and 


Clifford Crankshaw of Detroit 
sends in this 
it, for you to work or 





An air taxi operator pa é 
fleet of planes, each costing the sam« 
amount. Five of the planes crashed 
he sold 20% of the remainder for 
sixth of his original inves 

How many planes did he buy and h« 
much did he pay for each? 


FLYING HOUSEKEEPERS 





The other day we dropped off at the air- 
F 


port at Harttord, Conn. It was one of 
those bright spring days—pertfect for fly- 
ing—that really bring the sports pilots 





out 


We lay there on the grass, watching 
them as they practiced take-offs and land- 
ings, and suddenly we were struck by the 
fact that every plane seemed as spic and 
span as though it had just come off the 
assembly line. And then looking over 
at the hangar, where most of the pilots 
kept their planes, we saw—a great big 
GULF sign! 

What’s the moral? Simply this: A pilot 
who takes pride in the appearance and 
condition of his plane, thinks about the 
inside as well as the outside. These pilots 
were mostly Gulfpride users. Because 
they know that one of the best ways to 
keep an engine clean and sweet-running 
is to use an oil that has been specially 
refined so as to be resistant to carbon 
and sludge formations. They know that 
Gulfpride is refined from special crudes— 
by our special Alchlor Process—a process 
which removes more of the engine foul- 
ing carbon and sludge formers. 

Of course you take pride in your plane. 
And we take a great deal of pride in being 
able to produce an oil like Gulfpride for 


] 


pilots like you 


THIS MONTH’S WHOPPER 


Dear Major 

It happened in the banana country of 
Panama. His name was Wilbur... (deleted 
c 


a 
>y censor.) 








When I wandered through the jungle into 
his home, he was testing his second plane. 
He even had a home-made field. The runway 
was carefully graded—6 feet wide by 100 
feet long and 150 foot jungle trees right up 
to the edge. 

Since the termites were bad, he constructed 
this ship from the tropical wood, Copobolo, 
which is impervious to insects and about 
twice as heavy as lead. To start with, the 
fuselage used four by fours with four by 
four braces. This was covered with 1 inch 
planking (all toe-nailed in). The controls 
took bailing wire, while the joy stick was 
carved out of a piece of Copobolo thar I 
could not reach around with both hands. He 
had a French Monosoupapa motor for power, 
about 80. 

I slipped a gallon of Gulf Aviation Gaso- 
line into his kerosene tank, and watched him 
take off. He went through those trees so fast 
that they fell right back on their trunks! He 
was headed toward a big ditch at (0) degrees 
altitude. I heard the next day that the govern- 
ment was going to pay him for digging the 
new locks for the Panama Canal, | 
couldn’t find him. 


ne een 





they 


Six months later he turned up in a mon- 
astery in the Khyber Pass, chewing a lead 
pencil and saying over and over, “I woulda 
went further but that G.A.G. was so strong 
all the cylinder heads blew off and I got 
tired sticking my hands over each piston in 
the firing order 

Yours truly, 
Kenneth W. Byars, 
Ex. U.S.N. '43. 





Gulf Oil Corporation and Gulf 
Refining Company . . . makers of 


GULF 
AVIATION 
PRODUCTS 
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cE OF A Lirerime Awaits YO 
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LET MICHIGAN’S OLDEST and Only COMPLETE AVIATION Yea sfefe) i 
Lei Me 4e)! Iie) Mane) mn 2-Wclt-Ie a 14.0 meclele) Mele) :t-ae Vda Taciciin ic 
FOR PROPERLY TRAINED MEN ~ 
WA 


Trained men are urgently needed here in aviation. 
Good jobs are plentiful ...in fact, there are 166,000 
jobs open requiring skilled and semi-skilled labor, 
according to good authority. 


Detroit is the new hub of the thriving aviation industry. Huge 
plants are going up—not for the present emergency alone, 
but for a long future. If you get a toe-hold in Detroit aviation 
now a fine future with top pay should be yours. So get your 
training where the possibilities are greatest. 


Hartung Aircraft Corp. is now training hundreds of men in 
commercial and private flying, in welding, riveting, metal air- 
craft construction, aircraft and engine mechanics. Instructors | 





are tops. Equipment is the latest. You'll learn fast with Hartung. 


EVEN THOUGH YOU ARE EMPLOYED 


You may not be satisfied with your present work. No future. \ 
No security. The turning point in your career may be this 


coupon. Fill it out. Send it today. \ 
HarTUNG CANNOT SUPPLY THE DEMAND \ 
FOR ITS GRADUATES IN AIRCRAFT INDUSTRY 


Remember, good technical jobs are waiting for properly 
trained men. Can you qualify? Is there a possible short- 
cut to a good job in aviation? Write us. No obligation. 





Hartung Aircraft Corp., 4846 Woodward Ave., Detroit, Mich. 


Send me free information on your courses as checked. 


S 
END TODAY Free Feats Gh ore... ccccccccccecccscessecessceeseeseneessneeeens 


AAMrOSS. ccccccccccccessesceccsccesseseeersesesssseseesesssssseeeese 





eee eee reese essereseseseees State. .cccccscccceces eeeeeseere 
FLYING BUILDING & SERVICE 


(1 Commercial Pilot D Aircraft Welding 
0 Private Pilot D Aircraft Construction 
s OD Instrument Flight D Aircraft Riveting 


(CD Instructor's Course (0 Master Mechanic 
4846 WOODWARD AVE. « DETROIT, MICH. 











City. 


C) Engine Mechanics 
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ECHELON OF ACCEPTANCE... The advantages of the complete range of types 


and sizes, of engineering help, of accuracy, dependability and higher capacity, weight 
ratios in the product have placed Fafnir Aircraft Ball Bearings in vital spots of 


every Army ship, every Navy ship, every transport ship, and in the private and com- 


| aircraft made by forty-two manufacturers whose standards call for easier, 


mercial 
more efficient operation. The Fafnir Bearing Co., Aircraft Div., New Britain, Conn. 


( For Aircraft 
ve! . 
FA F N ' M ll bearing Engines and 
( Controls 


THE BALANCED LINE © MOST COMPLETE IN AMERICA 























‘sv DOUGLAS WINGS PIONEER 


orpianes 


A NEW ERA OF SKY FREIGHT 


Day and night across our nation commercial airlines and the U. S. Army 





“Transport Wing” are meeting transportation emergencies of the rearma- 
ment program. These Douglas-equipped carriers give wings to express 


shipments, yes, and sky freight which the Air Corps speeds to its depots, 


aircraft factories and the Panama Canal. Using transports basically iden- 


tical with standard Douglas models, the Army profits by equipment that 
was developed for and proven by the commercial airlines. Thus Douglas 
wings are pioneering a new era of sky freight for a future world at peace. 


Douglas Aircraft Co. Inc., Santa Monica, Calif. 


BOoOULLAS 


@ 
FIRST AROUND THE WORLD FIRST IN AIR DEFENSE 
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IN THE AIR 


@ Pictured here, in actual size, are projectiles of the 37 mm. cannon 
and the .50 and .30 caliber machine guns carried by the speedy Bell 
Airacobra. The Airacobra is the only single engine interceptor pursuit 
airplane in production today which fires one pound and a quarter 37 
mm. explosive shells. This formidable fighter plane is one of the U. S. 
Army’s answers to the question of FIRE POWER IN THE AIR. 
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To the Chief of the 
U. S. Army Air Corps: 


Cal-Aero Academy is honored that its ree- 
ord has entitled it to selection as the first 
civil flying school in the history of the Air 
Corps to give Basic training to Flying Cadets. 
Cal-Aero is deeply appreciative of the conti- 
dence and trust which the Air Corps has 
placed in this school and pledges to carry 
out this new responsibility to the very best 


interests of the National Defense Program. 


Very truly yours, 


C. C. MOSELEY, Pres. 
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YEARS AHEAD... 
AS USUAL 


EEING into the future more than seven years 
ago, Scripps-Howard organized its national 
Junior Aviator movement. 


Through it more than 400,000 boys and girls are 
actively engaged in learning basic aeronautics 
through constructing scale and flying plane models, 
ranging from rubber-powered to gasoline powered 
and radio controlled. 


An annual National Junior Aviator Tournament 
attracts youthful contestants from 67 cities and 23 
states. 

Scripps-Howard two years ago awarded four-year 
aeronautical engineering scholarships to a score of 


youths in its cities throughout the nation. Scholastic 


September, 194! 








Scripps-Howard Newspa- 
pers Again Take the Lead 
in Supporting and Vitaliz- 
ing Aviation Progress-Now 
the Spear-Head in the Na- 
tional Defense Program. 


standing, character, ambition and all-round ability 
were considered. 

Scripps-Howard, in various cities, conducts annual 
ground school courses to augment Junior Aviator 
and scholarship campaigns and to reach all classes 
and ages of aviation-minded men, women and chil- 
dren. 

Editorially, Scripps-Howard has consistently cam- 
paigned for safety in flying and for a unified air 


force as a separate, distinct unit for national defense. 


Through its ace aviation writer-expert, Major Al 
Williams, Scripps-Howard has kept to the forefront 
of aviation, carrying daily exclusive vital news and 


comment——many times two years ahead of the field. 


AVIATION Is Zooming To The Fore In The World Picture! 
And, KEEPING PACE—Even Showing The Way — Are 
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POLLY SMITH PHOTO, 


ROYAL AIR FORCE CADETS TRAIN IN DALLAS 


Being chosen by representatives of the British government to train His Majesty's 
Royal Air Force Cadets is an honor and obligation the Dallas Aviation School is proud 
to assume. 

Excellent flying conditions, modern equip- 
ment and experienced instructors are vital 
to training and was of paramount impor- 








e,e . : PA-9-41 
tance to the British representatives who te lithe 5 : 
Dallas Aviation School, 
chose our school. Love Field, 


The same excellent facilities are available Dallas, Texas. 


to all young Americans interested in avia- 
tion. 


Without any obligation to me please send your catalog to: 


-—--- 


DALLAS AVIATION SCHOOL) 
& AIR COLLEGE ee 
LOVE FIELD DALLAS, TEXAS | swe i 
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A LIGHTER, STRONGER, UNIMATIC 
PROPELLER 1S NOW AVAILABLE 
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By HON. ROBERT A. LOVETT 


Assistant Secretary of War [Air] 


= establishment of the United States Army Air 
Forces will in time be regarded, I believe, as one 
of the real milestones in the march of American 
Aviation toward the goal of air power. Its establish- 
ment is the result of impartial and careful study 
of the lessons of European use of aircraft under 
combat conditions. It represents, furthermore, an 
effort to develop air power in such a way as to 
permit it to function smoothly under our existing 
Governmental procedure and to cooperate easily 
and effectively with the War and Navy Departments 
at all times. The Army Air Forces now have a 
degree of autonomy which has long been considered 
necessary. For the first time since its organization 
the destiny of the Air Forces lies largely in its own 
hands. America can have just as good an air force 
as it wants. We think the people want the best. 


That is what we are going to try to give them. 


wWroduclion 














34 


Why an AIR FORCE? 


Strength in the air, as well as on land and sea, is 


vital to our mode of living and safeguarding its future. 


AR is organized force. The bewildering complexity of 

modern armies, navies and air forces simmers down to its 

elemental explanation in the national, and even hemi- 
spheric, use of physical force. We are not concerned with 
why the force is used, that being the realm of national policy 
We are, however, every one of us, directly concerned with 
how it is used and why an air force has come to be the domi- 
nating feature in it 

Man, as a creature, is woefully weak. He has only his two 
fists, and a brain. His arms are short, and tire easily. Pre- 
historic man, in combat with great sharp-fanged animals, used 
his brain to provide himself with a club which compensated 
somewhat for his own physical shortcomings. The club was 
an extension of his arm—the beginnings of organized force 

Somewhat later he evolved a bow and arrow. The arrow 
was a longer extension of his arm, effective at 50 feet or more. 
A rifle is merely an elaborate extension of a man’s hitting 
power. An army is an organized unit which represents a 
nation’s combined hitting power 

We live and function in three mediums: land, sea and air. 
In each of these mediums we must be prepared to defend our- 
selves against attack, and to reply with energetic, aggressive 
attacks of our own. Until the start of this war, military opera- 
tions in each of these elements were separated. The armies 
fought on land, the navies fought at sea, and in the world 
war (which saw the beginning of air power), aerial operations 
were merely short-range blows directed by army and navy 
chiefs. 

Since that time air power has grown up. It has developed 
to such a stature that nobody knows quite how to exploit its 
prodigious strength to the utmost. It stands revealed now as 
a sort of Frankenstein monster; stronger than anything else, 
existing as a threat both to our enemies and to our own 
nation, which created it. Proper use of this giant’s power de- 
mands proper strategic and tactical employment of the organ- 
ized force which he represents. That is what the United States 
is trying to learn—fast. 

We have the lessons of the past 20 years to guide us. We 
have, also, some pertinent lessons from other parts of the 
world within the last two years. U.S. observers are every- 
where; in Europe, in the orient, in the middle east and in the 
south seas. Fact by fact we are accumulating the story of 
how air power is being used. In Washington, the Army 
authorities try to translate that story into quick action in the 
field. Ceaseless maneuvers, being held simultaneously in many 
parts of the country, show the Army how to adapt other 
nations’ experience to our own problem 

Factually, our problem is defense. It is defense on a scale 
never before visualized. It involves protecting 21 nations 
beside our own; patrolling over 15,000 miles of coastline, two 
oceans, several seas and drawing an impenetrable ring of steel 
around entire western hemisphere 

In this gigantic effort, army, navy and air power jointly 
constitute the force to be used. While the United States main- 
tains its air power under the dual control of Army and Navy, 
the general term air power is indivisible. It will be used by 
the Army and Navy, and at other times it will be combined 
into a striking force charged with executing independent mis- 
sions of its own. 

We need that versatility. Air power is everywhere at once- 
and nowhere. It is a many-armed force which can, simul- 
taneously, screen naval operations afloat, support a mechan- 
ized column ashore and strike at distant enemy bases on inde- 


by Col. 
ROBERT OLDS 


Born June 15, 1896, in Maryland, Colonel 
Olds holds D.F.C., and command pilot and 
corps observer ratings. He entered mili- 
tary aviation in 1917. A tactical expert, 
he is veteran of famous Air Corps fiights. 


pendent missions of its own. Because of its mobility, air 
power can be assembled into an overwhelming strength at a 
local point for local operations, as the British used it at Dun- 
kirk to keep the luftwaffe back and cover the historic embark- 
ation of the BEF. When that mission is complete, air power 
can scatter across thousands of miles, not exposing itself to 
concentrated retaliatory attack by the enemy as must a slower 
striking force on land or sea. 

We need the world’s strongest air power because we are 
defending the richest area of the world against the greatest 
military power in history That power knows the true 
value of coordinated air power; today it has the strongest 
air force in existence. Ours must be stronger. We must 
beat it in numbers, in replacements, in performance of indi- 
vidual types, in the excellence of our trained crews. The 
whole situation has reached a showdown. We are confronted 
with this superb foreign air power. A second-rate air force 
is worse than useless. It must be better—bigger, faster, 
harder-hitting and effective at greater ranges. 

As rapidly as the country can stand the financial and indus- 
trial drain, we are collecting and training that kind of a force. 
It is not the best in the world yet—today it might be beaten 
in any test of strength. Tomorrow it may be able to seize and 
hold local superiority so that the land and sea forces may 
carry out local operations safely. Some day it can hold con- 
tinental superiority, confining its enemy to other sections of 
the hemisphere. But the air force will never justify its cost 
until it can demonstrate, in battle, complete hemispheric 
success. 

Air power can hold sea power helpless. That is not a claim 
that air power can defeat sea power, or that airplanes can 
sink battleships. But in one campaign after another, air power 
has shown its ability to hold powerful naval strength inopera- 
tive, divert it from its objective and keep it bottled up in 
bases. Britain’s Mediterranean Fleet kept some of Italy’s navy 
in a protective harbor at Taranto; some Fleet Air Arm Fairey 
Swordfish torpedo planes boldly attacked the anchored vessels 
and created appalling damage. Obsolete Blackburn Roc ship- 
board fighters on the Illustrious raided Tripoli, Massaua and 
other Italian harbors in Africa and filled them with sunken 
wrecks. 

Germany’s powerful pocket battleships Scharnhorst and 
Gneisenau are battered hulks in Brest harbor now; blasted 
night after night by RAF bombers. They cannot join the At- 
lantic showdown along Britain’s lifeline. Air power, while not 
credited with sinking them, is holding them helpless. Germany 
has another superdreadnaught ready for commissioning; the 
Tirpitz. It would have joined the Bismarck in the Atlantic 
by now if the Bismarck had not fallen afoul of the same sin- 
ister force—Britain’s air power. 

(Continued on page 39) 
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The Bismarck landed a shell in the magazines of HMS Hood 
at the astounding range of 26,000 yards, and sank Britain’s 
biggest warship. The British lost in the duel of big guns and 
battleships. But they won with air power. The same old 
Swordfish biplanes, operating from the Ark Royal, torpedoed 
the Bismarck four times, disabled her steering apparatus and 
caused the huge ship to swing around in wild, uncontrolled 
circles so that a mere cruiser could finish her off. After having 
escaped from the Royal Navy, the Bismarck was located again 
by a long-range U. S.-built flying boat. 

That is an example of air power neutralizing sea power. 
It does not prove the superiority of one over the other, but it 
does answer for all time the argument about which is more 
powerful. The answer is that they belong together. Naval 
power plus air power is sea power. Ashore, an army plus 
air power is military power. Neither Army nor Navy can 
operate without air support. And an air force must have 
surface help to exert its power. 

They are three of a kind and they belong to each other. 
Throughout southern U. S., the Army has been maneuvering 
recently on a large scale. There, for the first time, ever ad- 
vancing mechanized column had its air support; A-20A’s, obso- 
lescent A-17A’s, slow B-18A’s, which did not appear to very 
good advantage in the opinion of official observers, but which 
showed the staff how far the road to air power lies before us. 
Those maneuvers told the Army that it is on the right path. 
But there is such a long way to go. 

Reports from U. S. observers abroad said that in the Polish 
campaign (where the terrain was very similar to that in the 
south) every German panzer division; every mechanized 
column; every little tank patrol had its Stukas and Heinkels 
in support. In the Battle of France, German bombers were 
assigned to the artillery and laid down a bomb barrage ahead of 
advancing troops in lieu of artillery, which could not be moved 
up into position fast enough. Our staff knows that the Luftwaffe 
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is a holding organization—a training and storage reservoir 
for all German air strength. From it, squadrons or individual 
planes are assigned to intensely close support of ground units. 
That liaison is perfected to a much greater degree than we 
have been able to perfect it here. German airplanes work so 
smoothly with ground forces that it is really a classroom 
demonstration in perfect staff work. Yet the Luftwaffe is an 
independent air force. That shows that it is not so much the 
organization of the air force, but how the organization is 
used, that counts. 

The Luftwaffe has seven independent air forces and more 
than a million officers and men. We have four such forces 
and about 180,000 officers and men in our Army Air Force 
organization. By the time our airplane construction and train- 
ing program is complete, we will have an Army air force 
about half the size of the Luftwaffe. Where we go from there 
depends upon the size of the Luftwaffe when the program is 
completed. 

We must have an air force which is strong enough to force 
an enemy to fight hard to complete a single operation. It must 
be able to sweep the sky clean of enemy aviation and allow 
our own far-fiying, hard-hitting bombers to get through to 
their distant enemy targets. 

We need an air force so strong that it can accompany and 
support all the ground units engaged in all theaters of war at 
once. There must be no excuse for a U. S. debacle caused 
by enemy dive-bombers. There must be no bombed U. S. 
cities; no refugee-choked U. S. roads; no beaten and dis- 
heartened U. S. Army which had the will to fight smashed 
out of it by lack of air support. There must be no cry like 
that of the valiant Australians in Crete: “Where are our air- 
planes!” 

We shall have them. We must have them. They stand be- 
tween this hemisphere and eventual disaster. 
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“ It is with a great deal of pride that FLYING AND POPULAR AVIATION presents this 
special issue telling in detail the story of the United States Army Air Forces. 
FLYING AND POPULAR AVIATION. as one of the old and leading publications in the 
aviation field, feels that at this time the country wants a clear presentation of the Army 
Air structure and activities so that an intelligent view might be had by all of this great 


new Arm of Defense. 


“" We have been five months in the preparation of this issue in which leading officers 
have at our request given a graphic description of the principal activities which go to 


make up this great Air Arm. 


§ In the rapidly changing situation which exists in reference to our Defense Forces, 
it is impossible to keep the picture absolutely up-to-date. There have been changes 
since this material was prepared. Undoubtedly considerable changes will have ma- 


terialized before this issue is very old. 


© We trust. as we believe, that this edition of FLYING AND POPULAR AVIATION will 


serve a useful purpose in acquainting Americans with the physical structure of their 
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Publisher 


Army Air Forces. 











40 


HISTORY of the AIR 


by MARGUERITE JACOBS HERON 


Since 1917 at McCook Field, Mrs. Heron 
has been associated with the Air Corps in 
She has written many 
articles and books on military aviation. 
She is stationed at Army's Wright Field. 


public relations. 


which became successively a problem child, an adolescent 

orphan and presently a giant adult who dwarfed the rest 
of the family. The relationship between the Army and the 
Air Forces is hardly that of the Navy and its Marines. It is 
like that of a father whose son grows so big that he can no 
longer be spanked with safety and who must finally be treated 
as a partner. 

The Air Forces’ organized history is a matter of weeks. 
Some of its details are not completely understood yet. What 
has been done to the old Air Corps and GHQ Air Force is 
still a matter of debate among ranking officers and hence the 
final paragraph in the history of our air arm cannot be written 
to bring it up to date. 

Its beginnings, however, are well-recorded and thoroughly 
cross-indexed in military histories. Our country pioneered 
the entire policy of aerial warfare. In the United States the 
airplane first flew; the inventors sold the first military plane 
to the parent Government and demonstrated it at the world’s 
first military air field. We had an Army air unit and the be- 
ginnings of a Navy unit before any other world power showed 
interest in the idea. Then, as with so many other things, we 
became involved in discussions about it and did not notice 
that other nations had far outstripped us in practical applica- 
tion of our original idea. 

During the Civil War there were some spectacular sorties by 
balloons which are supposed to mark the beginnings of our 
military air arm. They had no more practical value than the 
use of balloons by besieged Parisians in 1871. In 1890 the 
Army purchased a reconnaissance balloon from France and 
used it in the Spanish-American War. It was not a great 
success. 

For three-and-a-half years after the practical demonstra- 
tion of the airplane, the Army watched it without any expres- 
sion of interest. On July 1, 1907, it was decided to establish 
an aeronautical section in the Signal Corps and to purchase 
an airplane for experimental purposes. Out of many pro- 
posals received, including those of a Mr. Scott of Chicago 
($1,000); A. H. Herring of New York ($20,000) and the Wright 
brothers, Dayton, O. ($25,000); only the Wright brothers could 


Tor history of the Army Air Forces is that of a lusty baby 


This Douglas Air Cruiser, the "Chicago," flown by Lieut. Leslie 
one of the planes that participated in the first round-the-world 





P. Arnold, was 
flight in 1924. 





meet the necessary conditions and were given the contract. 
Their plane was delivered at Ft. Myer, Va., on Aug. 28, 1908, 
where several test flights were made. In September, 1908, 
Orville Wright remained in the air for one hour and two 
minutes with Lieut. G. C. Sweet, the Navy’s official witness, 
timing him with a stop watch. 

During this period, aviation suffered its first serious crash. 
While on a trial flight, the plane made a crash landing and 
killed Lieut. Thomas Selfridge, an artillery officer, and seri- 
ously injured Orville Wright, who has done very little flying 
since. 

While the Wrights were rebuilding their plane and their 
reputation, aviation arrived in the armies of Europe. The first 
airplane in Germany was a military plane, flown in 1909. In 
August of that year, the Chief Signal Officer, U. S. Army, 
Brig. Gen. James Allen, approved the findings of a board of 
officers and recommended that the U. S. purchase another 
Wright plane. 

When delivered, it was assigned to the Signal Corps and 
used infrequently for observation during field maneuvers. 
This was the ship that was launched by a weight falling from 
a tower; which had no landing wheels and landed on wooden 
skids; and which demanded the greatest skill from its pilot in 
maintaining balance, since it had no ailerons and demanded 
much leaning and twisting on the pilot’s part to warp the 
wings by means of a shoulder harness. In 1911 an old Cadillac 
car which had been used by General Allen was assigned to the 
aviation section to carry cans of gasoline and ferry the 
mechanics back and forth between Washington and Ft. Myer. 
Until 1913 this was the air arm’s entire transport. 

The plane flown by this crew cost the Government $30,000, 
of which $5,000 was a bonus for exceeding specifications. It 
had a 25 h.p. motor built by the Wrights in their own shop, 
turning two eight-and-a-half-foot propellers driven by bicycle 
sprockets and chains. It had a top speed of 40 m.p.h. and a 
cruising range of 125 miles. Its greatest asset was that it could 
be disassembled and shipped along with the Army in a truck. 

Lieut. Frank P. Lahm, Lieut. Frederick E. Humphries, Lieut. 
Benjamin Foulois, Lieut. H. H. Arnold and other future high- 
ranking Air Corps commanders were among the early pupils 


Route followed by Lieutenant Arnold and 

















FORCES 


World aviation grew up with the 
Army's air force. This is the story of 


a 32-year-old earth-shaking giant. 


of the Wrights, both at Ft. Myer and later at a bigger field at 
College Park, Md., Lieutenant Lahm learned to fly and became 
the Army’s first instructor. His first student, oddly enough, was 
a Navy officer—Lieut. G. C. Sweet, who had timed Orville 
Wright’s first military flight. In 1910 the infant air arm had 
three officers, nine enlisted men, one Wright pusher airplane 
and three balloons. 

The following year, Congress appropriated $125,000 for three 
more planes, of which the Wrights furnished two and Glenn 
Curtiss one. In 1911 there were five planes, six flying officers 
and one obsolete automobile. Among the officers receiving 
instruction at this time were Lieut. H. H. Arnold (at College 
Park and Dayton); Lieut. Thomas De W. Milling; Capt. Paul 
W. Beck; and Lieuts. John C. Walker and C. E. Kelly, the latter 
four assigned to the Curtiss school at San Diego, Cal. 

At the outbreak of the European war in the summer of 
1914, Germany was reported officially to be operating 1,000 
airplanes, among them the Taube 150 m.p.h. monoplane, the 
first Fokker biplane and others. On July 1 of that year the 
U. S. owned eight airplanes and had organized one squadron, 
comprising 16 officers and 77 enlisted men. Some of these 
planes were first used in tactical service during the Villa 
punitive expedition in 1916 and turned out to be disappoint- 
ing. They could not stay in the air long enough to be of any 
great value and they required expensive protection from 
bandit raids against the fields where they were set up. The 
Army’s first aerial bomb dates from this campaign, when an 
airman dropped a crude home-made affair over the edge of 
his lower wing and saw it explode in a bandit camp. 

This was in 1916, when Rene Fonck was scoring dozens of 
aerial victories with Nieuports; when Baron Manfred von 
Richtofen had pioneered attack formation techniques in Fok- 
ker D-VII’s and when the Immelmann and the Lufberry Circle 
were daily occurrences over the western front. Those air- 
planes were far ahead of the crude U.S. pushers. Throughout 
the war, the United States never caught up with Europe in 
airplane design. The sum of $13,281,666 was appropriated for 
aeronautical development at the time the U. S. entered the 
war. Part of this sum was used to establish McCook Field, 
near Dayton, as an aeronautical research center. 


Specifications required that the first Army airplane could 
be dismantled without trouble and carried on ordinary wagon. 


4l 





: ’ 
se. "PR 9 , 
; leeate APR 2 WOR 
Wor Dest 
’ / £//P) 
scheheteiehened a ag ‘ 





February -- + nineteen hundred and-@igbt--. \n1s~1 ----Ches, 5, Welleoce----, 





Captain-------------- roe. Signal Corps United States Army, of the fine par. and 
Silbur ené crville Wright, treting c@ “right Drothere, of 
1127 Weet “hird “treet, “ayton, 
t the count! of -<<- <<< Moutgore~; - State ofeccece QO ceecececcces 
the «wor! pert, Weexer re, that fw ‘ + ' 
propemal here i, ate hh, ie © - 
ee Thae. S&S. We ser, “op Th, meee ewe cee eeewee 
Sigma! « 1 im \ for = = 
owec cers cocccowccceccceccee! Trichet Brotherr-------.--------0------ 
nat ' ' we 
Aer 1, That the ’ 1 menufncture — Ss 
the Un'ted States of a erica, 
ne (1' heaviersthunextr “lytnme racine, * — 
icnal “orne Setfiontion Bo, <~", ‘at’ December 25, 1907 
ver 1. T ' 
quant 
few 
That complete delivery shall be made » r? ° August 
286, 1906. 








wonncewos@f the aray---------" —— Waehington, D. C,--+ for all supp 
and materials delivered in conformity with the requirements of this contract, on or before the dates 
above specified ( Article II, aupra) end accepted. the following prices. va 


Que (1) heavier-then-ei ng machine at « total cost of 
mA. A. thousand (25, 000) eo dollars. 


to be paid as sann as practicable after the acceptance of the same. in funds furnish the I 


Mates for the purpose. reerving pet cent frem each peysownd unel mettle 
of the contract of otherwise 
Awv. V. Tt is further agreed that for all <upplie~ and materiale whe . 
conformity with the requirements of thr contract on or 
above. but whech shall be subsequently del 
= 








i 
tefore the dates preerhed therefor Article U 
« 


vered and acrepted. the prices shall le a» 


Aer. IX. Neither this 
partie. and in case of such treasfer the United States may refuse to 
the transferor or the transferee. but all rights of action for any breach of this contract by said 
are reserved to the United States 

Aer. X. No Member of or Delegate to Congress, nor any person belonging to, or employed in, the 
military <rvice of the United States, is or shall be admitied to any share or part of this contract, or to 
anv benefit which may ari therefrom. 

Ant. XL. That it is expressly agreed and anderstood that this contract shall be noneflective enti! 


au spprupriation adequate to its fulfilment is made by Cougres and is available. 
Agr XIL That this contract shall be subject to approval of the Chief Sigual O@cer, United States 


Army 


IN WITNESS WHEREOF the parties aforesaid have hereunto placed their hands the date fire 
hereinhefere «nites 


‘wre 
\thnl yeas » 
Cb Tap 


Awe 











| diag 
je Me ofifrm ese. «| 4 yy 4g neal ee 


Fhe Mle— 


Brigadier General. 
Chie} Stqnal Officer of the Army. 


>: FEB 28 1908 , 190 


to any comers mae wrk en ncoryraind capa fr 4 ene et tbe folowing words. vis. 
Lileten so fer ne it relates to Memuters or Delegntes to Congres, is aot to be constrend to <xtend to this 
; bmx thom 3740, Revived Statates. 


| vem is YCLYTC ris oTR) 7 
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At the outbreak of America’s participation in the war we 
had 55 airplanes, all obsolete; 65 officers in the Aviation Section 
of the Signal Corps, of whom 35 were pilots; and 1,087 en- 
listed men. No U. S. airplane had machine guns, although 
French Nieuports were mounting two belt-fed fixed guns at 
the time and Georges Guynemer scored his 37th aerial vic- 
tory in a Spad XIII with a 37 mm. aerial cannon in 1916 
During the entire period from the invention of the airpiane to 
1917, the U. S. had purchased only 142 planes, while England 
had 250 fighters in commission in 1914 and France had about 
300. Our airplane industry in the U. S. was geared to a pro- 
duction of 12 to 15 planes per year pushers without fuse- 
lages. 

From this inauspicious beginning, the war forced the coun- 
try to undertake an annual productior 10,000 planes for ou: 
own air unit and 16,500 more for the French by midsummer of 


In 1925 Jimmy Doolittle (below), flying in this Curtiss-built 
seaplane racer, set record in winning Curtiss-Schneider Race. 









The Army introduced this method of refueling in mid-air with these two World War De Havillands. 


Later, with the Fokker trimotor “Question Mark’, Army flyers set 150-hour endurance flight record. 


1918. None of the production planes built here for combat use 
were U.S. designs. We built the DH-4 observation, the Hand- 
ley-Page bomber, the SE-5 pursuit and were endeavoring to 
get a Spad for engineers’ study when the Armistice intervened. 
America’s major contribution to aerial warfare, 1914-18, was 
the magnificent Liberty engine, admittedly the world’s best 
aircraft power plant at the time. Some U. S. combat designs, 
including the Martin twin-engined bomber, the Thomas-Morse 
scout, with its Le Rhone rotary engine, and the Navy’s F5L 
seaplane patrol bomber, were completed and put into produc- 
tion too late for service over the western front. In our train- 
ing schedule there was a similar disappointment. None of 
the pilots trained in this country could be assigned to tactical 
service. All of them had to receive advanced training abroad. 

Notwithstanding the necessity for foreign training, flying 
European-built planes and serving in French, English and 
Italian squadrons, the Aviation Section of the Signal Corps 
turned in an impressive war record. In March, 1918, it had 
757 pilots, 498 observers, 750 airplanes and 77 balloons in serv- 
ice with front-line squadrons. Hundreds more were detached 
for duty with other Allied commands. During the war U. S. 
airmen shot down a total of 491 enemy airplanes, of which 
462 were accounted for by 62 airmen. We had 43 squadrons 
at the front at the time of the Avmistice, but of these, less than 
25 per cent had U. S.-built planes and those were all DH’s, 
with a few Martin bombers. 

As suddenly as the aviation industry had been forced into 
being, it collapsed. Aviation activities were withdrawn from 
the Signal Corps in 1918 to simplify command and placed 
under a new combat branch, the Air Service. Demobiliza- 
tion of the country after the war left the infant air arm with 
only 1,000 officers and 10,000 enlisted men from its wartime 
peak of 18,000 officers and 135,000 enlisted men. 

Unable to wield much influence in Army decisions, the new 
Air Service went in heavily for records—new performance 
marks in every phase of flying. On Feb. 27, 1920, before war- 
time demobilization was complete, Maj. Rudolph W. Schroeder 
(now vice president of United Air Lines) established a world’s 
altitude record of 33,000 feet. About a year later, on Feb. 12, 
1921, the Army Air Service opened the first organized airway, 
from Washington, D. C., to Dayton, O. 

That was the era of Gen. “Billy” Mitchell and his demand 
for complete separation of the air force, publicized by test 
bombings of condemned battleships off the Virginia capes in 
1921. On the first test, a Martin bomber dropped a 2,000-pound 
bomb on the obsolete battleship Alabama, sinking it rapidly 
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Inside the gondola of "Explorer II,"" Lieut. Col. A. W. Stevens and Capt. Orvil A. 
Anderson recorded valuable data ascending to 73,395 ft. for world's record. 


although it did not strike the ship’s deck but exploded in the 
sea alongside. 

Between 1920 and 1935 only slight modifications were made 
in the World War system of air tactics, one of them being the 
introduction of attack aviation about 1924. In 1923, Lieuts. 
John A. Macready and Oakley G. Kelly flew the Fokker T-2 
transport plane non-stop across the United States in one day; 
in the same year a flight of Douglas Cruisers carried the U. S. 
Army Air Service emblem around the world. During 1924, 
Lieut. George W. Goddard made the first successful night 
aerial photograph, which forced major changes in air force 
tactics throughout the world. Just after the Lindbergh flight 
in 1927, Lieut. Albert F. Hegenberger and Lieut. Lester J. 
Maitland accomplished the first crossing of the Pacific from 
California to Hawaii in the Fokker transport Bird of Paradise. 

The year 1927 was a record-breaking one for aviation in 
general. For the Air Corps it marked the beginnings of en- 
durance and refuelling flights. It saw the successful comple- 
tion of a 20,000-mile good-will visit by air throughout South 
America, the formation returning to Washington on May 2, 
1927, after an absence of five months. On the same day Capt. 
Hawthorne G. Gray was found mysteriously dead in the basket 
of a free-flight balloon after having reached an altitude of 
42.470 feet, the highest altitude then reached by man. On June 
30, 1928, Capt. William E. Kepner and Lieut. William O. Eareck- 
son, his aide, won permanent possession of the Gordon Ben- 
nett Trophy for the Air Corps, adding to America’s prestige 
in the balloon world. 

Throughout the ensuing decade the Air Corps continued to 
add to its collection of world performance records. On Aug. 
31, 1929, Capt. Albert W. Stevens photographed Mt. Rainier 
from an airplane at a distance of 227 miles, exceeding by 50 
miles all previous photographic distances. A few weeks later, 
on Sept. 24, 1929, Lieut. James H. Doolittle gave a public 
demonstration of instrument flying in which he accomplished 
a take-off and a landing by instruments alone, in a hooded 
cockpit 

In 1930 and 1931 attention veered from the purely spectacular 
to the future of the corps. On June 20 and 21, 1930, Ran- 
dolph Field, near San Antonio, Tex., was dedicated as Air 
Corps training headquarters. In 1931, on May 18 to 30, the 
annual Air Corps field exercises began at Dayton, O., and 
ended at Washington. They covered the Atlantic seaboard 
from Maine to Virginia. The First Air Division comprised a 
personnel of 692 officers, 69 flying cadets and 643 enlisted men, 
all of whom participated. A total of 667 airplanes was used 
in this maneuver, largest in the corps’ history. 
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Maj. Rudolph Schroeder, who set world's 
altitude record of 33,000 ft. in 1920. 


In 1932, Capt. Albert F. Hegenberger accomplished the first 
blind flight, using instruments exclusively, on May 9. The 
following year, belated recognition came to Master Sgt. Ralph 
Bottriell of Kelly Field, Tex., when he was awarded the 
newly-authorized Distinguished Flying Cross for his aid in 
developing free-type parachutes in 1919. As a result of Sgt. 
Bottriell’s work, the Air Corps developed the present types 
of parachutes. 

The year 1935 was a noteworthy one for the Air Corps, be- 
ginning on March 1 when the GHQ Air Force was officially 
organized. On August 29, 1935, the radio compass proved 
its merit when Air Corps engineers made the first flight 
wherein radio navigation by automatic pilot was accomplished. 
On Nov. 11, Armistice Day, 1935, the historic stratosphere 
flight of Capts. A. W. Stevens and Orval A. Anderson took 


Lieuts. Albert F. Hegenberger (left) and Lester J. Maitland 
in 1927 flew from California to Hawaii in "Bird of Paradise." 
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This 1909 military “aeroplane” was launched by weighted pulleys. 


The Keystone LB-7, one of the first multi-engined bombers. 
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American-built World War plane was this DeHavilland DH-4. 


The four-engined Consolidated B-24 is latest heavy bomber. 








place and reached the all-time record altitude of 72,395 feet 
in a huge balloon. 

Rescue missions appear in Air Corps records in 1936, flown 
by the Second Bombardment Group of Langley Field, Va., 
which dropped 8,000 pounds of food and medical supplies to 
Pennsylvania communities isolated by a disastrous flood. A 
total of 45 officers and 100 enlisted men, using 30 airplanes. 
flew these supplies in relays. In June, 1936, Maj. Gen. Frank 


M. Andrews established a new distance record for amphibians 
by piloting a Douglas OA-5 plane 1,425 miles from Puerto 
Rico to Langley Field, Va., in 11 hours and nine minutes. 


Experiments in high-altitude oxygen equipment occupied 
the Materiel Division early in 1937, when the Lockheed XC-35 
pressurized-cabin plane was delivered at Wright Field. On 
Aug. 5, 1937, it made its first flight, equipped with cabin oxygen 
which made face masks unnecessary. On Aug. 23 of the same 
year, Capts. Carl J. Crane and George V. Holloman, with 
Project Engineer Raymond K. Stout (a civilian), made two 
completely automatic landings under adverse weather con- 
ditions at Wright Field. 

The first post-war change in command tactics came in 1935, 
when the GHQ Air Force was set up by Maj. Gen. Oscar 
Westover, Chief of Air Corps, and assigned to the command 
of Col. Frank M. Andrews, who thereupon was promoted to 
the grade of major general. The present Air Forces is an out- 
growth of command experience accumulated by General 
Andrews between 1935 and 1940, when he was named to the 
General Staff in command of all Army operations and was 
succeeded by Maj. Gen. Delos C. Emmons. Late in 1940, General 
Andrews was reassigned to the Air Forces and detailed as 
commanding general, Caribbean Air Force. General Emmons 
attained the rank of lieutenant general, co-equal in rank 
with the commanders of the four field armies, and was named 
Chief of the Combat Command of the Army Air Forces in the 
recent reorganization. Coordinated under his command are 
four continental Air Force districts, composed of fighting air 
organizations. 

At present, the Army Air Forces consists of the Combat 
Command and its tactical organizations; the Air Corps with 
its training, supply, procurement and research functions; and 
the Headquarters Air Force, which is the general staff section 
of the air arm. Activated today are 17 combat wings, totaling 


54 groups, with a goal of 22 combat wings in sight. Unified 
command has been achieved in the person of Maj. Gen. H. H. 
Arnold, Chief of the Army Air Forces, who is in direct con- 
trol of the entire organization. 

From its inception during the World War, when it was 
separated from the Signal Corps, the air arm has seen only 
six changes of command. Its first chief was the venerable 
Maj. Gen. Mason M. Patrick, an able engineer officer who was 
detailed by General Pershing as Chief of the AEF Air Serv- 
ice in May, 1918. In June, 1919, he was confirmed by Con- 
gress as Chief of Air Service for a four-year term and was 
reappointed in October, 1925. He held the post until his re- 
tirement on Dec. 13, 1927. General Patrick was succeeded by 
Maj. Gen. James E. Fechet, who held command from Dec. 14, 
1927, to Dec. 19, 1931. The first veteran airman to hold the 
supreme air command was Maj. Gen. Benjamin D. Foulois, 
one of the Wright brothers’ first students, who served from 
Dec. 20, 1931, until Dec. 21, 1935. He was succeeded by the 
late Maj. Gen. Oscar Westover, under whose command the 
GHQ Air Force was introduced. General Westover was Chief 
of Air Corps from Dec. 22, 1935, until Sept. 21, 1938. He, 
in turn, was succeeded by Maj. Gen. H. H. Arnold, who was 
Chief of Air Corps from Sept. 22, 1938, until May 23, 1941, 
when he became Chief of the Army Air Services. The present 
Chief of Air Corps, a subordinate post in the larger Air Forces 
organization, is Maj. Gen. George H. Brett, who for many 
years was a brigadier general and Assistant Chief of Air Corps 
and Chief of the Materiel Division. 

But the man who started all this—Orville Wright, to whom 
military aviation is indebted for its first airplane—sits calmly 
by and watches his brain child grow to phenomenal propor- 
tions. He seldom will talk for publication, but on one occasion 
recently when he was helping to dedicate a new engine plant 
in Cincinnati he said: 

“We little dreamed that the airplane would develop into a 
machine for destruction. We had hoped sincerely that our in- 
vention would help to do away with war by bringing the real 
horrors of it home to the very doorsteps of warring nations. 
We saw only that the airplane might be used for observation 
purposes, but did not intend that it should be used to destroy 
our fellow men.” 

END 
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COMBAT 
COMMAND 


This organization is our air arm's striking force. 
Other air activities exist only to supplement its work. 


HE development of the Air Force Combat Command from its 
inception in 1935 will form an important part of the histor- 

ical background when the epic of the part played by the 
United States in the second World War is written. Organized 
to meet the tactical need for a mobile striking force, the 
Combat Command came into being through the findings of the 
Drum Board, composed of outstanding general officers and the 
Chief of Air Corps, which made its report in 1933. Authorized 
by Congress a year later under its former designation, the Gen- 
eral Headquarters Air Force, it was officially constituted 
Mar. 1, 1935, and placed in command of the then Brig. Gen. 
Frank M. Andrews. Events abroad during the last two years 
have borne out the wisdom and foresight of the Drum Board 
and Congress in creating this potentially powerful air armada. 

The Air Force Combat Command might also claim collateral 
descent from the Independent Bombing Force created by the 
British in 1917 and from the Inter-Allied Independent Bomb- 
ing Force which was in the process of organization when the 
first World War ended. The British Independent Bombing 
Force extended the scope of military aviation from the battle- 
front and immediate environs to include the industrial and 
mobilization centers far in the rear. 

One of the first discoveries made under the new form of 
organization was the necessity for a new and uniform training 
program to insure proper coordination among the combat teams 
when the individual units were brought together. Although 


by Lieut. Gen. 
DELOS C. EMMONS 


Today commanding general of the Combat 
Command, fighting organization of the 
Army Air Forces, General Emmons began 
aerial service in 1917 when, an infantry 
captain and West Point graduate, he 
transferred to the Aviation Section of 
the Signal Corps. He is 53 years old. 





in the past all combat units had been trained under the same 
general directives, the results as to proficiency varied con- 
siderably, so that combat units from different stations were not 
able to work together smoothly. This deficiency was attacked 
at once, with the result that uniform training throughout the 
entire organization has been attained, making it possible for 
units which have never before operated together to fit smoothly 
into whatever air force team they may be assigned to and with- 
out further combined training. 

Another accomplishment of this training program has been 
the shift in emphasis from the individual to the combat team, 
a goal which had been sought in the past but never attained in 
the airplane crew until the advent of the GHQ Air Force, 
which centralized the training of our tactical air units under 


Organization of the Air Forces’ 
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one command. In this spirit of constant striving for improve- 
ment in training and tactical methods, the GHQ Air Force had 
shown steady improvement. This proficiency has been readily 
discernible in the three large scale exercises, the first in 
Florida in December, 1935, only a few months after its creation, 
the second in California in May, 1937, and the third in the 
northeastern part of the United States a year later. 

The exercises were very carefully planned, taking ad- 
vantage of lessons learned from aerial tactics practiced dur- 
ing the World War and various theoretical operations of mili- 
tary tacticians. Each of the exercises was carried out utilizing 
the full strength of the GHQ Air Forces and operating them 
under simulated wartime conditions. The results were studied 
by military authorities and many errors in tactical planning 
were discovered and corrected, bringing about many changes 
in the original established setup. The necessity for coordination 
of air force operations with ground forces was plainly demon- 
strated and every means possible was taken to bring about 
cooperation between the two. 

Starting from its original complement of a few squadrons of 
nearly obsolescent planes, the newly designated Air Force 
Combat Command has developed rapidly into a compact, hard- 
striking force despite the wide geographic area over which it 
must of necessity be dispersed. By 1939, it had grown to 29 
squadrons of all types, organized into three wings, with its 
headquarters at Langley Field, Va. The three wings corre- 
sponded roughly to the Atlantic, Central and Pacific sections of 
the country. The First Wing, with headquarters at March 
Field, Riverside, Cal., was composed of two groups of bombard- 
ment, one group of attack and two squadrons of reconnaissance 
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planes. The Second Wing had headquarters at Langley Field 
and comprised two groups of bombardment, two groups of 
pursuit and two reconnaissance squadrons. Headquarters of 
the Third Wing was at Barksdale Field, Shreveport, La., to 
which two groups each of pursuit and attack planes were 
assigned. 

A brief outline of the organization of this force only two 
years later will serve to illustrate its rapid growth due to the 
meteoric rise of air power in the world of today. The three 
wings have been increased to 17, the 10 groups to 42, the 29 
squadrons to nearly 300. To secure better coordination the 
three geographic belts into which the country had been divided 
under the old setup were reformed into four areas, the North- 
east, Northwest, Southeast and Southwest. Each of these 
were later designated as Air Forces. 

The First Air Force, with headquarters at Mitchel Field, 
Long Island, N. Y., is composed of five wings: the Fourth 
Wing, a heavy bombardment unit, divided between Westover 
Field, Mass., and the Army Air Base at Bangor, Me.; the 
Second, consisting of medium and heavy bombardment at 
Langley Field; the Seventh, comprising interceptor pursuit 
Squadrons, divided between Mitchel Field and Windsor Locks, 
Conn.; the Sixth, fighter and interceptor units assigned to 
Selfridge Field, Mich., and Fort Wayne, Ind.; and the Six- 
teenth Wing, light bombardment, at Bowman Field, Ky., and 
Manchester, N. H. 

The Second Air Force is composed of three wings and has 
its headquarters at Spokane, Wash. The Fifth Wing, light 
medium and heavy bombardment, is divided between Sunset 

(Continued on page 188) 
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BOMBARDMENT 


The bomber is the backbone of the air force. 
U.S. Army Air Forces bombers now are standardized 
in three classifications: heavy, medium and light. 





Douglas B-18A's of the Ninth Bombardment Group. 
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BOMBARDMENT 


by Lieut. Col. HAROLD L. GEORGE 


Recently named to War Plans staff of the 
Air Forces, Lieutenant Colonel 
is a veteran whose experience dates to 
1917. Born in Massachusetts in 1893, he 
is @ command pilot and corps observer. 


ESS than 35 years ago the great newspapers and magazines 

of the world were ridiculing the efforts of a small group 

of unknown men who were devoting their entire effort 
to make flying in heavier-than-air machines an accomplished 
fact. Joining in this ridicule were men holding important and 
distinguished positions in Government and Industry. 

In spite of this studied effort to discredit them before the 
eyes of the world, this “small group of unknown men” con- 
tinued to concentrate their lives to the realization of their 
dream. They knew, deep down in their inner souls, that man 
would conquer the air as he had conquered steam, electricity, 
sanitation and all other problems which had created obstacles 
in the advance of civilization. The disbelievers were myriad. 
The doubting Thomases, because of their enviable positions in 
the world, made the task of these pioneers in aviation difficult 
beyond all imagination. Mankind is inclined to accept those 
inventions and developments, which he sees in his daily life, 
without realizing the penalties which the original men of 
vision had been called upon to pay in order that the world 
might be torn from its static state. 

Finally, as it became evident that man could fly in a ma- 
chine heavier-than-air, we find the same doubting Thomases 
maintaining that flying would never be of any consequence in- 
sofar as its effects upon civilization were concerned, because of 
its manifests limitations. Military and Naval men claimed that 
it would be of no value in warfare! 

Today, less than 38 years since the Wright brothers made 
their first two-minute flight at Kitty Hawk, we find air power 
vitally changing the entire method of waging war. We see a 
great empire struggling for its very existence because of the 
ability of its enemy to strike at its very vitals through the 
medium of the air. We find armies and navies, as such, unable 
to cast their mantle of protection, as was possible before the 
development of air power, between their peoples and the 
forces of world gangsterism. 

Air power is today threatening great nations because of its 
ability to strike directly at the means by which those nations 
are able to prosecute war. Our modern civilization is made 
possible because of an intricate system of industry and com- 
munications, without which we would revert to the colonial 
era. This system has created an involved and sensitive in- 


First Army airplane to be contracted for “off-the-cuff” was the Martin B-26. 
powered with two |,850 h.p. engines, the B-26 is faster and deadlier than most current pursuits. 
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dustrial and economic structure which, while making us strong 
in one sense, has made us weak in another. This apparent 
anomaly exists because industrial development has made 
necessary the creating of vast centers of population which are 
absolutely dependent upon other areas, far removed, for their 
daily existence. Vast quantities of foodstuffs and raw ma- 
terials must be continually moving from the world’s farm-lands 
and mining centers to feed the industrial machines and the 
workers who operate those great machines. The fabricated 
materials must daily move away from those centers to those 
places in the world where they, in turn, pass into the blood 
stream of industry and commerce which are the veins and 
arteries of our modern civilization. 

If these vulnerable and sensitive sinews are destroyed, or 
suffer serious injury, the entire industrial, social and economic 
fabric is affected. The degree of injury determines the extent 
of damage to the structure. An individual becomes weak and 
ill as his red corpuscles are destroyed and the white corpuscles 
assume control. The red corpuscles of modern industrial na- 
tions are made up of its industry, its communications and its 
national morale. When these are seriously injured the white 
corpuscles come into the ascendancy and the nation becomes 
economically ill and weak. Its ability to wage war success- 
fully becomes endangered. 

Before the advent of air power, as we are witnessing it today, 
it was possible for powerful armies and navies to protect their 
countries’ economic and social structure by meeting hostile 
forces beyond its frontiers or its shores. Today air power, 
by means of its bombardment aviation, makes it possible for 
a nation to reach far out over the seas and threaten the sea 
lanes of communication; it reaches hundreds of miles into the 
interior of nations and strikes at the vulnerable and vital in- 
dustrial life; it employs its power against the homes of non- 
combatants in its attempt to disintegrate the will to resist of 
the people; by striking at the port facilities of great cities it 
threatens a nation’s communications. 

While the employment of air power has, admittedly, wrought 
a tremendous change in the conduct of this war over the past 
conflicts, and while it has made possible victory after victory 
to the side possessing air superiority, many people are asking 
why the German Luftwaffe has not been successful in inflicting 
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First in the Army's new light bomber category is the Douglas A-20A above. Though it still bears 
the Army attack designation, the tricycle-geared A-20A replaces the discontinued attack airplane. 
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In the same class as the much-publicized Martin B-26 is the North American B-25 medium bomber. 
Ranked between the A-20A and B-24, the B-25 follows the Army's multi-engined, tricycle-geared pattern. 
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Only Army Air Forces heavy bombers are the newest Consolidated B-24 above and the Boeing B-17 
below. Accepting the B-24 in record time, the Army ordered hundreds to be built in several plants. 
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EVOLUTION OF THE BOMBER 














Many designs led up to present-day Army bombers. From top 
to bottom are the six-engined Barling bomber of 1925, the 
twin-engined Martin which followed in the same year, the trim 
Boeing "flying pencil’ of the early 30's and the veteran 
Martin B-12 which preceded the current Douglas B-I8A's. 








a decisive blow against the concentrated industrial and eco- 
nomic structure of the British Isles. Surely say many, if there 
ever existed an ideal objective for air power, the British in- 
dustrial machine is it. However, it is still functioning even after 
the passage of nearly a year of German air operations against 
it. 

The answer is not too difficult to understand. Modern air 
power is relatively a new agency of warfare. In its present 
status it has been created in an extremely short period of time; 
actually not over a half a dozen years. It is not surprising that 
vital errors crept into the plans of those who were its principal 
exponents. Fortunately, for the world, those errors affected 
German air power more than Allied air power. Let me ex- 
plain. The offensive component of air power is bombardment 
aviation. It is this class of aviation which carries the deadly 
demolition bomb. It is the bomb, properly placed, that destroys 
the vital targets in a nation’s economic structure whether that 
target be an electrical power plant, a critical unit in a vast in- 
dustrial system, an important railroad bridge or an essential 
oil refinery. While the demolition bomb has the capacity to 
destroy any important economic target, if it hits that target, it 
accomplishes little more than minor damage, including the 
making of a “big noise,” if it secures a miss. Bombs released 
simply. over an area have small chance indeed of accomplish- 
ing serious damage. For instance, as concentrated as is Lon- 
don, we find that there is eight times more ground not covered 
by buildings than there is covered by buildings. Therefore, 
the chances of even hitting a building, simply by releasing a 
bomb over London, is one in eight. Also, the chance of hitting 
a particular structure, that is of great military or economic 
importance, is many times less than one to eight. We see, 
therefore, that accuracy in dropping bombs is of paramount 
importance if the full effect of air power is to be realized. Since 
seeing the target is essential for a bombardier to get maximum 
efficiency out of his bomb sight, it is obvious that the effective- 
ness of air bombardment is dependent upon daylight, instead 
of night, operations. It is here that we see where the first 
serious error in the development of bombardment aviation 
occurred. Those men responsible for the building of the Ger- 
man bombing airplane assumed that, with its high speed, it 
would be able to avoid combat with the hostile fighter or pur- 
suit airplane. As the result of this assumption the bomber 
was not equipped with sufficient machine guns to protect itself 
from attack by the fighter airplane. As mentioned above, the 
world can be thankful that this vital error occurred in the 
Luftwaffe high command. That that error did occur was evi- 
dence in the skies above London last September when the 
German air force attempted to reduce to rubble the economic 
structure of the British Isles. When the RAF fighter planes 
and the German bomber met thousands of feet above the soil 
of England, it was found that the bomber was not fast enough 
to avoid combat. During that combat it was proven conclu- 
sively that the two machine guns in the German bomber were 


An experimental flying laboratory like the Douglas B-19 on the opposite page, the Boeing B-15 was 
built in 1938. Also like the B-19, the Boeing was designed for larger engines than were available. 











no match for the eight guns in the Spitfire or the Hurricane. 
In the face of the resultant losses, the German bombers could 
not release their bombs with accuracy and the vital and sensi- 
tive economic structure of Great Britain—without which Eng- 
land could not continue to wage war—was saved from destruc- 
tion. 

However, we must not forget that what saved England in 
her critical hour of need was British air power operating 
through the medium of her fighter command. That there can 
be no question concerning the correctness of that fact we have 
only to remember the glorious tribute from the lips of Prime 
Minister Winston Churchill: 

“Never before in the history of warfare have so many owed 
so much to so few, as the people of England owe to the Royal 
Air Force.” 

German air power had threatened the continued existence 
of England and British air power had saved it. The RAF had 
saved England in that eventful September of 1940, as surely 
as had Nelson at Trafalgar in 1805. 

As a result of that victory of the RAF over the Luftwaffe, 
day-light operations, in strength, ceased over England and 
night attacks took their place. That such operations must, of 
necessity, be less effective than day operations is obvious. The 
inability to identify a particular target prevents accurate 
bombing. While great destruction over wide areas is possible, 
the probability of destroying the keypoints in the economic 
structure is greatly minimized. 

However, it must be remembered that the history of war- 
fare teaches one lesson over and over again—for every offense 
there has always been developed an effective defense. Air 
power still is in its infancy. The bombers we see today will 
no more compare with the bomber of “tomorrow” than the 
frigate of the sailing navies compare with the super-dread- 
naught of today. The designers of aircraft, and the great air- 
craft factories, may well be depended upon to produce the 
bombardment airplane with adequate armor and gun fire to 
protect itself from the fighter airplane. To assume that it is 
not possible is to refuse to recognize the lessons which war- 
fare have written the blazing words across the pages of history. 

It is air power, the fear of the terrific destructive power of 
the bombardment airplane, which makes it impossible for 
‘ British naval units to plug up the points of sortie of the Ger- 
man submarines. Without air power it would be possible 
to conduct mining operations and small naval patrols close 
to German occupied ports, and in the North Sea, thereby 
minimizing the effectiveness of the submarine. Without air 
power, the merchant marine of the world carrying supplies 
into the British Isles could operate with minimum risk. Had 
it not been for air power, Norway would not today be occupied 
by the German army. 

Indeed, air power has left its impress upon the entire con- 
duct of the present war. If its results have not been conclu- 
sive there exists no doubt in the minds of all military men 
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THE ATTACK PLANE 





Strictly an American invention and direct predecessor of the 


light bomber, the attack plane brought about many new de- 


signs. 


From 


top to bottom are the Curtiss A-3B of 1929 


and A-10 of 1932, Northrop's famed A-I7A and the Curtiss 


A-18. 


Note 


latter's trend toward light bomber design. 





Contrary to popular opinion, the Douglas B-19 is not a combat type and was built for experimental 
purposes only. Everything on it, from tires to propellers, had to be specially designed and built. 
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Modern bombers like this Martin B-26 
(above) carry bomb loads inside their 
fuselages in racks. Bomb bay doors are 
controlled automatically from cockpit. 


Asterisk in 1942 bar on chart (right) 
shows announced range of the Douglas 
B-19. It is expected that near-future 
designs soon will approach that figure. 


that ultimate victory will go only to that 
side which possesses superior power in 
the air. 

Air power has surely taken its place as 
a vital and important agency for the wag- 
ing of war. It will not be outmoded to- 
morrow. The world has learned that it 
cannot spring into being overnight. It 
cannot be created by following in the 
footsteps of others, by duplicating the 
accomplishments of potential enemies. 
Vision and far-sightedness must bring 
into being the airplanes and aerial equip- 
ment superior to those of tl I, 
The fortunes of war will follow the na- 
tion that has superior power in the air 
as certain as day follows the night. 

For democracies to continue to live 
they must be stronger in the air than the 
forces that seek to destroy them. 

END 
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Surest protection against bombardment is the 
fighter. Jhe U.S. Army has the world’s finest. 


Curtiss P-40. 
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by Maj. HOYT VANDENBERG 


A West Pointer, Major Vandenberg, native 


of Wisconsin, 
1923. 


joined military aviation 
He is 42, a graduate of the Army 


in 


Wear College and tactical school and holds 
ratings as command pilot, corps observer. 


traced back to the Army’s first Wright military ship, in 

which the passenger held a machine gun between his knees. 
Specialized functional development of planes had not yet taken 
place. During the World War, however. such types as the 
Nieuport, Spad, SE-5, Sopwith Camel, Fokker and Albatross 
were developed. These had a performance margin over ships 
designed for load-carrying or observation work and ‘were 
armed with one or two machine guns. 

Left-over wartime equipment was in general use for many 
years. A new trend appeared about 1923, when racing air- 
planes were developed and their military counterparts pro- 
duced as fighters. Among these were the Army USXVP-1, 
from the Air Corps Verville Packard racers and the Curtiss 
PW-8, and from the Curtiss Army and Navy racers. These 
were followed by small, highly-maneuverable biplanes 
equipped with 400 to 600 h.p. engines and two guns. Per- 
formance increased slightly as time added technical develop- 
ments and increased horsepower. In this family were the 
Curtiss Hawks and the Boeing P-12 series. 

By 1932, increased performance demands brought such transi- 
tion models as the P-26A, with its wire-braced thin mono- 
plane wings. Next came the Seversky P-35 and the Curtiss 
P-36. These allowed increased weight-carrying capacity and 
power without essentially modifying the basic design. During 
1939 and 1940, tremendous increases in power, performance 
and required load have produced planes which, although sim- 
ilar in general appearance, actually have different standards. 
Some of the handiness and ability to operate from small fields 
has been sacrificed for high speed and carrying capacity. 

Fundamentally, the pursuit airplane is a relatively small, 
high-velocity projectile carrying a pilot to direct the missile 
to intercept and destroy other projectiles in flight. The sus- 
tained speed of modern airplanes is equal approximately to 
the average speed of some of the large size artillery shells. 

In order to make interception at all, the pursuit ship’s out- 
standing characteristic must be high performance. Most inter- 


Piraced b pursuit or fighter planes’ development can be 
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ception depends on ground direction. Observers report an 
enemy aircraft’s positions and give interception directions to 
the friendly pursuit aircraft. The pursuit airplane acts as a 
mobile antiaircraft unit which can be directed outside the 
range of normal antiaircraft fire and whose course can be 
changed at will after the projectile is fired. 

Pursuit planes may be used to patrol areas where enemy 
aircraft are expected in the hope of making chance intercep- 
tion. In the last war, pursuit units had daily patrol missions 
on which they picked up targets as they presented themselves. 

There is also the problem of supporting friendly aircraft. 
The pursuit plane is supposed to engage enemy fighters and 
prevent them from interfering with bombardment or recon- 
naissance missions. In simple terms, the pursuit ship places 
itself between the possible enemy attack and the planes to be 
protected, thus greatly deflecting the attack itself. If the pur- 
suit breaks off its protective duties for a fight, the friendly 
planes will be forced to go on unescorted. 

In general, then, the pursuit plane has a purely defensive 
function, but the way it carries out this function is always 
offensive. It is designed, built and flown with the funda- 
mental idea of carrying the fight to the enemy. If perform- 
ance is insufficient to provide interception or give an advantage 
in maneuvering, the ship has no reason to exist; it is of more 
benefit to the enemy than to friendly forces, for it requires 
maintenance, supply and personnel almost to the same degree 
that a superior one would. 

Performance must be gauged in broad terms, however. It 
is a composite of measurable items like climb, speed and ceiling, 
plus a great many intangible characteristics such as handling, 
maneuverability, acceleration in dives and the ability to make 
sharp turns at low speeds. Speed differences are not neces- 
sarily the deciding factor. 

A pursuit pilot must determine his ship’s strongest features 
and exploit them fully, as well as avoiding maneuvers in 
which the enemy has the advantage. Thus, a skillful pilot 

(Continued on page 59) 


Stock 1936 pursuit was the Seversky (Re- 
public) P-35. Outgrowths are P-43 and P-47. 
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Standard "conventional" Army pursuit is the Curtiss P-40 above. 
It is an Allison-powered successor to the P-36A which it replaces. 
XP-42 (right) was experimental P-40 with an extended-shaft radial. 


may utilize a somewhat inferior plane’s strong points to estab- 
lish a stalemate in which the enemy can never get sufficient 
advantage to be sure of victory. An unskilled pilot with a 
superior airplane, on the other hand, may make the fatal mis- 


take of trying to beat the enemy on the enemy’s strong ground. 

Pursuit pilots always are investigating their own types’ per- 
formance limits in order to determine unusual maneuvers 
which can be employed to their opponents’ disadvantage. The 
Germans’ Messerschmitt Me-109, for instance, has a known 
tendency toward stiffening of the controls in high-speed dives, 
making it extremely difficult to recover after a dive has been 


well established. In several cases RAF pilots have tricked 
Messerschmitt pilots into low-altitude dives, with the result 
that the Me-109’s plunged into the ground or sea. 

To deliver a successful blow, pursuit planes must carry 
sufficient fire-power to destroy their opponents. Extremely 
effective armament installations are possible with several gun 
arrangements. There always will be considerable variation 
between different planes, due to day-to-day considerations, 
design of the planes themselves and changes in tactics. 

Considering pursuit planes as projectiles, it might be as- 
sumed that a plane can bring down any enemy with which it 
can collide. Machine guns, bombs, or other armament, may 
be rated defensive measures enabling the pilot to make sev- 
eral attacks with less hazard than in collision. Armor plate 
accomplishes the same thing. But unless its guns actually 
provide more victories than could be won by collision, it is 
obvious the pursuit plane’s striking power has not been in- 
creased. This explains the tremendous armament increase 
in present pursuit types and the tendency of fighter pilots to 
carry the attack to close range in an effort to equal actual 
collision’s effectiveness. 

Modern metal airplanes can absorb a great deal of small- 
caliber fire, making necessary installation of many guns. The 
extremely effective British Spitfires and Hurricanes both 
employ eight guns. Armor plate minimizes effectiveness of 
small-caliber hits, however, and there is consequently a gen- 
eral trend toward heavier caliber guns. This in turn raises 
problems of greater weight, smaller rates of fire and other 
attendant difficulties. There is no final answer to the problem 
of armament versus armor and no one solution provides 100 
per cent insurance of success in combat. 

Suggestions that all equipment, instruments, etc., should be 
eliminated from fighting aircraft in wartime have their answer 


in the present conflict, where both sides’ planes are as well- 
equipped as they ever have been. Numerous new devices 
designed to improve combat efficiency have been added. 
Neither radio nor flying instruments can be sacrificed if a 
plane is to have maximum utility. The days of small, light, 
simple pursuit ships with nothing on the instrument panel 
but an airspeed indicator, tachometer and oil gauge definitely 
are gone. Automatic propeller control, retractable landing 
gears, flaps and other modern accessories are absolute essen- 
tials for performance and, often, safety, despite attendant in- 
creased complication. 

Since it takes at least two years to get even a relatively 
simple pursuit ship into production after its initial design, 
many American planes now being manufactured obviously are 
simply modifications of others designed and pretty well fixed 
in their details long before the present war. It is remarkable 
that they have been able to go through such tremendous 
changes and still function. For example, today’s Curtiss P-40 
is basically the old P-36, initially delivered four years ago 
Weight increases to accommodate new armament require- 
ments, armor, leakproof fuel tanks, heavier power plants and 
structural changes made necessary for improved performance, 
have amounted almost to carrying a 2,000-pound bomb on 
the original P-36. Yet refinements in design and technical 
improvements here and there have permitted absorption of 
this tremendous weight increase. 

Initial design of the Army’s Bell Airacobra (the P-39) and 
Lockheed P-38—which give promise of being two of 1941 and 
1942’s outstanding planes—was begun in 1935. They have been 
considerably modified and projected from the originals with- 
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THE PURSUIT PLANE 





Some of the most radical changes in military aviation have 
been made in the pursuit airplane. The four types, dating 
from the World War, are, from top to bottom: the SE-5, the 
Curtiss P-1 of 1930, the famed Boeing P-I2E of 1933 and the 
Boeing P-26A of 1936, first of present monoplane figsters. 








out unduly jeopardizing their most outstanding characteristics. 

Performance figures usually represent data obtained during 
test of one ship to determine its compliance with design guar- 
antee. Although all planes of like design should have the 
same performance under the same conditions, in service— 
with average pilots and perhaps with engines not completely 
tuned for maximum output—there will be variation. Per- 
formance figures, therefore, are not always criterions. 

There is a group bracket wherein performance figures 
describe comparable planes. For instance, ships having high 
speeds of from 350 to 365 m.p.h. are in a 360 m.p.h. class; 
from 375 to 390 m.p.h., in the 380 m.p.h. group; and from 395 
to 415 m.p.h., in the 400 m.p.h. group. These speeds, in turn, 
are modified by altitude; an airplane which will fly 400 m.p.h. 
at 20,000 feet has a much lower top speed than one which 
will fly 400 m.p.h. at 15,000 feet. There is a tendency to classify 
pursuit airplanes into low altitude type (with best perform- 
ance at from 12,000 to 17,000 feet, obtainable without inter- 
coolers or exterior supercharging) and high altitude type 
(having critical altitudes above 20,000 feet, utilizing additional 
compressors, either engine-driven in the case of two-stage 
engines, or using turbine superchargers). 

Curtiss P-40’s now being flown in service are an example 
of the 350 to 360 m.p.h. plane at altitude up to 15,000 feet. 
These ships include modern armor, bulletproof tanks and 
armament comparable to present European planes. Later P-40 
models have more speed and considerably increased arma- 
ment, making greater use of the larger caliber machine guns. 
The Bell P-39’s present models fall in the over-400 m.p.h. class 
It likewise includes war-prompted modifications, plus 37 mm. 
cannon. Lockheed’s P-38, now in production, is an interest- 
ing version of the two-engined pursuit airplane. It actually 
has demonstrated top speeds above 400 m.p.h. 

The two-engined pursuit airplane was laid out in a time 
when there was insufficient power available in single power 
plants to attain the performance and carry the load necessary. 
With development of larger engines—2,000 h.p. or more—single- 
engined pursuit planes became possible, as in the Republic 
P-47, which uses the large 2,000 h.p. Pratt & Whitney engine. 
This airplane, although designed for a single man and sup- 
posedly being a small pursuit ship, is heavier than many 
transport planes of a few years ago. It carries almost a ton 
of guns and ammunition. 

The present race for altitude is like that of the last war, 
when the advantage rested with the plane having the ability 
to reach higher altitudes—around 20,000 feet—than its oppo- 
nents. Now the struggle is to heights of 35,000 to 40,000 feet. 

Distinct and unique problems are connected solely with 
speed. As we approach sound’s speed—roughly 600 m.p.h— 
the air forms compression waves and resists passage through 
it. Pursuit airplanes, even today, have diving speeds in 
which these compression effects are very noticeable. Around 
the plane are certain local regions where the air is speeded up 
so that it actually attains velocities approaching the speed of 
sound, although the ship’s speed itself is still below it. From 


Joint development of the Bell company and the Army was the YFM-IA or “Airacuda." This is first attempt 


to develop and perfect the long-range, heavily armed escort fighter to accompany bombardment missions. 
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Successor to the P-35 was the Curtiss P-36A of 
1938. Current Curtiss P-40 is replacing the P-36A. 


Now going into Army service are Lockheed P-38, above, and Bell P-39, below. Both are powered with Allison 
engines. Each is armed with a 37 mm. cannon in addition to numbers of .30 and .50 caliber machine guns. 
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Latest Army interceptor is this Republic P-47, the most powerful single-engined fighter in the U. S. 


The P-47 is heavier for its size than a battleship. 


these little sore spots come tremendous drag increases. They 
must be eliminated if planes are to attain much higher speeds. 
Air loads on windshields, wings and cowlings are so great 
also that the structural design problem becomes difficult. 

Delivery rates on pursuit planes, smallest fighting craft, 
have been stepped up to as many as 10 a day from plants not 
particularly expanded to meet the present emergency. Because 
so much material is included in such small space, however, 
pursuits are unusually intricate, complicated and difficult to 
construct. The P-38 and others like it are heavier for their 
size than is a battleship. 

Such present airplanes as the Bell P-39—and the Curtiss 
P-40—represent the modern production pursuit ship. The 
large, single-engined, 2,000 h.p. planes like the Republic P-47, 
the Navy Vought-Sikorsky fighter, or the twin-engined Lock- 
heed P-38, may indicate a future trend. Every past effort to 
make small, light airplanes serve as fighters has been unsuc- 
cessful. 

The future definitely holds promise of 5,000 h.p. pursuit 
planes, 75 mm. cannon and fighters weighing up to 30,000 
pounds gross. Just where all the developments will fit into 
the picture and how important a part some of the smaller 
compromise solutions may play is uncertain, but the trend 
has been and appears to be toward bigger, better, faster and 
harder-hitting pursuit ships. 

Although designated as a fighter and not a pursuit, but with 
basically the same characteristics and fundamental purpose, 
the YFM-1 Bell Airacuda is the large type plane which, in 
the future, probably will be the pursuit or escort types. 

Little has been said about the Bell since it was conceived 
several years ago, but General Arnold on several occasions 
has been known to remark that it is the “smoothest designed 
ship that I have ever seen and we expect great things from 
this airplane.” 

Brig. Gen. George C. Kenney, assistant chief of the Materiel 
Division at Wright Field, said recently that the ship “is by no 
means through as far as the Army is concerned. There has 
been a lull in development, perhaps, but that has been for a 
period in which we had to iron out the bugs. After all, the 
ship is of radical design and many new changes developed 
from the original model before we began to get the kind of 
performance out of it that we wanted.” 

Originally, the Airacuda with its pusher-type Allison en- 
gines located in wing nacelles, which also house machine gun- 
ners in front compartments, was designed to incorporate 1,500 
h.p. engines. Only recently has sufficient horsepower been 
made available in the in-line motor so that such engines could 
be installed for test purposes. 

The YFM-1, however, is the only U. S. fighter plane today 
that is designed to carry two rapid fire 37 mm. cannon, one in 
each engine nacelle where gunners sit in front with excellent 
vision. 


Note four-bladed propeller and wide gear. 


The real necessity for such large planes as the Airacuda 
arises when one considers the great height and distances that 
modern bombers travel on their night or day missions. Army 
engineers long have been faced with a problem of designing a 
fighter, or convoy plane for the big Flying Fortresses which 
could carry enough fuel, high enough and far enough, to help 
insure the success of long range bombing expeditions. Con- 
sidering that we are defending not only our continental U. S. 
but the entire western hemisphere as well—and that our mili- 
tary experts are relying on air power to do the job—such a 
fighter plane has through necessity been skyrocketed into de- 
mand 

Fighter planes of tomorrow, patterned greatly around the 
basic idea of the Bell multi-place fighter are on the boards of 
our engineers right now. They may not necessarily incorpo- 
rate all the YFM-1’s features, but their general design will be 
toward heavier armament, possibly even three and four of the 
37mm. cannon and six or eight .50 caliber guns, and they will 
carry a crew of from three to five men, creating virtually im- 
pregnable fortresses of themselves, yet maintaining consider- 
able maneuverability and striking prowess which the big 
bombers lack. 

Bear in mind that, in order to defend our shores far out at 
sea, as is the general plan—hence all our air bases that are 
1,000 to 1,500 miles from our coastline—our defending fighters, 
the only real antidote for attacking bombers, must be able to 
have fuel capacities to keep them in the air for longer periods 
than the smaller pursuit planes. 

But in addition to these outstanding characteristics, the 
larger type plane has other advantages. It can reach higher 
altitudes—25,000 to 30,000 feet—without losing too much of its 
performance, which smaller pursuits haven’t been able to do 
yet. Bombers every day are reaching new heights, some even 
are flying at better than 40,000 feet, creating a new battlefield, 
out of range of antiaircraft fire and most fighter planes. Ex- 
periments already carried out with the YFM-1 type have 
proven that ships of this size can reach the upper levels and 
still retain their effectiveness. 

The larger planes, utilized as fighters not only will be able 
to carry more guns of the heavy caliber type, but they will 
carry much more ammunition. Shells of .75 mm. variety haven’t 
yet been tried in these ships, but they are definitely being 
planned for use in the future. As the airplane is increased 
in size it allows for added armor plating which will require in- 
creased fire power to penetrate into its vital parts. Bigger 
guns, from necessity, will have to be employed. 

In the opinion of the author we have successfully licked 
the problem of speed in our modern airplanes, but we must 
concentrate on size and fire power in order to strike more 
forcefully at any enemy. Larger fighters packing plenty of 
wallop in guns will do the trick. 

END 
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The success or failure of any military 
operation can, and usually does, depend upon 
information relayed by reconnaissance planes. 
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RECONNAISSANCE 


and OBSERVATION 


by Lieut. Col HOWARD A. CRAIG 


Philadelphia born, Lieutenant 
Craig enlisted in the Aviation 


Signal Corps, during World War. 


command pilot and corps observer, he is 


assistant chief of new plans 


IRPLANES have brought about many changes in military 
tactics, but none is more fundamental than use of recon- 
naissance and observation planes. For the first time, 

generals are able to see their enemy’s strength, disposition, 
condition and movements. The reconnaissance and observa- 
tion forces are the modern army’s eyes 

Reconnaissance and observation planes’ job is to seek out 
record and report back all information possible about the 
enemy. The words “reconnaissance” and “observation” describe 
separate functions in our Army. Reconnaissance is scouting 
work carried out on behalf of the aerial striking forces. Ob- 
servation is similiar work done for ground troops. 

Reconnaissance missions for the Air Forces get information 
about possible bombing targets, or flights of enemy aircraft. 
Such missions may be defensive or offensive. At the opening 
of hostilities the Air Forces commander dispatches his recon- 
naissance forces to get information about important bombing 
targets. At the same time, strategic reconnaissance patrols are 
sent up to watch for the approach of enemy forces by land, 
sea or air—which likewise may become Air Forces targets. 

The Army has planes especially designed for observation 
work, but reconnaissance planes are aircraft of standard 
combat types which carry special equipment for their work. 
The reconnaissance plane must sweep over big areas of land 
and sea and therefore must have considerable range. Bombers, 
chiefly, do for reconnaissance; as a rule the same type of plane 
is used as will go on the bombing mission to follow. The recon- 
naissance planes must be able to report exactly on all condi- 
tions which the bombers will encounter, estimating the time 
required to fly the mission, the gasoline load, the best route and 
altitude, etc. Instead of bomb loads, they will carry extra gaso- 
line, in special tanks, in order to stay over the target area longer 

A commander will not send valuable bombing planes out on 
missions until he knows exactly where and what the target is 
and the conditions to be encountered. Bombardment units, 
before they take off, are furnished with what the Army calls 
objective folders, prepared largely on information furnished 
by the reconnaissance squadrons. 

It is not enough to tell a bombing squadron there’s supposed 
to be a big gun emplacement or a motor parts factory out- 
side some town. They must be told just exactly where it is; 


Group of Boeing B-!7's demonstrated vital long-range ocean 


reconnaissance by intercepting liner ‘'Rex'' 776 miles at sea. 
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must be familiarized with landmarks to help them locate it; 
and must be given pictures which will simplify their identi- 
fication of the objective. The reconnaissance squadron must 
search through enemy territory for possible targets, then make 
detailed studies for the bombers. This is a job which must 
be done every day of the war, since targets are moved, dis- 
appear—if your bombing is good—and new ones appear. 

The bombardment organization will want details on the 
target’s nature. If it’s a factory, how big is it and how camou- 
flaged? Are there secondary objectives nearby, such as am- 
munition dumps or storage places, which should be bombed 
also? How well is the territory guarded? If the antiair- 
craft gun emplacements are numerous, the attack may be 
made from a greater altitude than if the defense is skimpy 
Late weather reports also may be required to determine the 
ceiling under which the bombers must get or to reckon the 
wind velocity for the bombardiers. At night the target must 
be illuminated by flares or incendiaries. 

The reconnaissance planes also must bring back information 
needed to compute the number and size of bombs. If the 
target is built of steel and concrete, the heaviest size bombs 
may be needed to wreck it. If of flimsy wooden construc- 
tion, a few incendiaries and light bombs may do the job. 

These squadrons’ work becomes more important as actual 
battle approaches. They search deep behind the enemy lines 
to report movements of men and materials; to seek out air- 
dromes where attack planes may be concentrated. If our 
country were threatened with invasion, for instance, it prob- 
ably would be the reconnaissance planes which first would 
discover the approach of enemy transports. 

In addition to surveying the ground, reconnaissance patrols 
may be set up to guard the sky. This is one of the most 
complicated functions of reconnaissance. If an air attack was 
suspected along one of our coasts, such an aerial reconnais- 
sance might be called for. The possible routes which enemy 
planes could take would be set off for the patrol. Then cer- 
tain squadrons would be assigned to definite areas and units 
of these squadrons would patrol different levels. When the 
enemy craft were sighted, the reconnaissance units would 
send back information on their type, strength and location— 
but would not attempt to engage them in action. 


This device enables observation plane, such as North American O-47A, to 
catch messages on the fly from almost anywhere two poles can be set up. 











Flaps and slots help cut flying speed of Stinson O-49, currently standard observation and liaison plane. Power: 280 h.p. Lycom- 
ing engine. Observation planes differ from reconnaissance in that they are intended to reconnoiter for ground Army. 


For reconnaissance missions Army uses regular combat types, Ryan YO-51, liaison ship, can land in small, rough areas. It 
such as this camouflaged North American B-25 medium bomber. is used to carry commanders aloft to make own observations. 


Kellett YG-IB autogiros, two-place ships, have been replaced by observation and liaison ships like those shown above. 


Another standard observation type is the speedy, three-place North American O-47A, which operates with ground troops. 
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THE OBSERVATION PLANE 





A few steps in observation plane evolution are traced in 
these photographs of ships of this type during the 1937-1939 
period. Top, the O-38; center, O-38F; bottom, O-46A. Ob- 
servation planes no longer rely on altitude for protection. 


To escape destruction they need speed and armament. 











The size and make-up of a reconnaissance crew is deter- 
mined by the type of plane used. Most large bombers carry a 
pilot, co-pilot, navigator, radio operator, a skilled observer- 
photographer, possibly a flight engineer and gunners. This 
crew must be a highly skilled team; if they do not do their 
jobs well and quickly, the mission’s chance of success will 
be reduced sharply. 

One of the most important reconnaissance instruments is the 
camera. Tremendous strides in aerial cameras’ development 
and the use of photography have eliminated from reconnais- 
sance work most of the human element which in the past 
made observers’ reports uncertain. The Air Forces use many 
kinds of cameras, described in more detail in the article on 
photography on page 98. 

In the Combat Command tactical branch, reconnaissance 
planes are formed into squadrons. The commander of each 
wing of bombardment planes—consisting of about 50 ships— 
has two squadrons of reconnaissance planes under his com- 
mand. Without them, the bombardment wing would be stab- 
bing in the dark. 

Observation planes, although a part of the Air Forces, actu- 
ally function as an integral part of the ground forces. Ob- 
servation planes keep ground troop commanders informed 
fully on activities on the ground in the area in which he is 
operating. In addition, observation planes may be assigned 
to check artillery fire or to carry out liaison missions between 
separated groups of ground troops. They may check on mcve- 
ments of enemy troops to and from the front lines, or cn 


vehicular traffic, locating enemy concentrations or artillery 
emplacements; or report on an action’s progress; or check and 
correct maps. The observer is the guardian against surprise 
flanking movements or surprise withdrawals. 

Each division of ground troops has attached to it an obser- 
vation squadron of from 10 to 13 planes. When several divi- 
sions operate together as an Army corps, each division 
commander uses his observation squadron to keep up with 
developments in his own sector. The corps commander, in 
addition, has his own observation. These planes cover the 
entire corps sector, seeking out information which the corps 
commander needs to maneuver his divisions. Generally, they 
will range back further behind the enemy lines and over a 
wider front than the division observation squadrons. Simi- 
larly, when several corps are operating together as an army, 
the Army commander has his own observation squadrons 
which cover the entire front for which he is responsible. 

There are several types of observation planes. Many more 
are in process of development. Specifications for these planes 
now are being changed. Before the current war started it was 
believed that observation planes could be slow and lightly- 
armed. The Battle of France showed this to be fallacious. 
The Germans sent up pursuit ships with the sole objective of 
shooting down all the French observation planes in sight. The 
Air Forces now believe that observation craft must be fast 
and well-enough armed to take care of themselves in a 
scrap. For this reason, some bombers—such as the Douglas 
A-20A—are being assigned to observation work. 

For liaison work, with units such as divisions and corps, it 
is often necessary to use small, rough landing fields. An 
outstanding example of a liaison plane is the Ryan YO-51, 
called the “flying motorcycle.” This is a two-place, single- 
engined, high wing monoplane, powered by a 420 h.p. Pratt & 
Whitney nine-cylinder radial engine. It has a 52-foot wing- 
span, length of 34 feet 5 inches and height of 11 feet 1 inch. 
Although not fast, it is highly maneuverable and capable of 
short landings and quick take-offs. 

Standard observation plane types include the comparatively 
speedy North American O-47A. This is a three-place, mid- 
wing single-engined monoplane with retractable landing geat 
and tail wheel, with a 975 h.p. Wright Cyclone engine. A 
later version of this type of plane is the Curtiss O-52, shown 
in the color section elsewhere in this issue. This is a high- 
wing, strut-braced monoplane, slightly smaller than the O-47A, 
powered with a Pratt & Whitney engine. 

Another desirable factor in observation planes is an ex- 
tremely low minimum flying speed, to enable them to hover 
over an area. The Stinson O-54, a military adaptaticn of the 
Stinson “105” lightplane, is such a ship. Several have been 
turned over to the armored divisions. The ship is a two- 
place, high-wing strut-braced cabin monoplane, with 34-foot 
wingspan. It is powered by an 80 h.p. Continental A-80 
engine. The Stinson O-49 long has been a standard observa- 
tion plane. It is a high-wing monoplane, with a 51-foot wing- 
span, length of 32 feet and height of 9 feet 4 inches, powered 
by a single 280 h.p. Lycoming engine. 

The Germans make good use of another type of plane for 
observation work. This is what our Air Corps calls a liaison 
plane, like the Bellanca YO-50 and the Ryan YO-51. It is 
used to carry commanding officers to vantage points at the 
front where they can observe their troops’ progress and con- 
ditions. It can move from one unit in the field to another 
and can land on small, plowed fields, or city streets. The 
Army knows that, no matter how well-trained an observer 
may be, his report to the commander loses something through 
being second-hand. These small liaison ships carry the com- 
manders aloft so they can make their own observations and 
see small things, important in their minds, which the observer 
may have overlooked. 

Other special types of observation planes include the Kellett 
YG-1B, a two-place autogiro, powered with a Jacobs engine 
of 225 h.p. It can make 125 m.p.h. and climb 1,060 feet in the 
first minute after take-off. The Grumman OA-9 is an amphib- 
ian used extensively for observation in island areas such as 
the Philippines. The Beechcraft F-2, the “fying camera,” is 
a fairly speedy, low-wing monoplane powered by two 350 h.p. 
Pratt & Whitney engines. It was built exclusively for aerial 
photography. Then there are several training types which 

(Continued on page 206) 
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LU. S. ARMY AIR CORPS 


Jhe Combat Command does the fighting. Jhe Air Corps 


supplies the guns, planes, men and equipment to do the job. 


Forces now is preparing to grapple with what promises to 

be a terrific job. This job divides itself broadly into four 
major responsibilities. Briefly stated, they are: One, train- 
ing; two, procurement and supply: three, engineering and 
four, construction. 

Training in itself is a responsibility of the first magnitude. 
The Air Corps is specifically charged with training of person- 
nel, both commissioned and enlisted, in primary, basic and 
advanced pilot functions as well as specialized non-pilot func- 
tions of combat crews. This is a large order. It means that 
the Air Corps will be required to furnish the Air Force Combat 
Command with everything it needs in the way of trained per- 
sonnel for tactical operations. 

This means that the Air Corps must train not only pilots 
and crews as required, but that, broadly, it must train those 
whose duties involve the cares, supply and maintenance of 
aeronautical material. 

Some idea of the magnitude of this task may be gained 
from the knowledge that the training rate for pilots is being 
increased from 12,000 a year to 30,000 a year, and the training 


Tro Air Corps’ part of the newly reorganized Army Air 


by Maj. Gen. 
GEORGE H. BRETT 


Tall, distinguished, calm, 
General Brett is Chief of the 
Air Corps and a member of the 
Air Forces headquarters staff. 
He is a V.M.I. graduate who 
hes 30 years of Army service. 





rate for technicians is being increased from 45,000 a year to 
100,000 a year. 

Procurement and supply presents a major responsibility of 
the Air Corps. Pilots must have airplanes in which to fly. 
So the Air Corps is directly charged with procurement, storage, 
supply, maintenance and final disposition of military aircraft, 
accessories, supplies, facilities and appurtenances. 

That is a terrific job, however simply stated. It affects not 
only the Air Corps, but hundreds of manufacturers, thousands 


This organization chart, the latest released by the Army, shows Air Corps setup. 
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of workers. Expansion of activity has been hugely magnified, 
and the end is not in sight. 

From thought of one airplane at a time or at most 10 air- 
planes at a time, the Air Corps has been plunged into the 
necessity for thinking in terms of thousands of airplanes at a 
time. With a production goal indicated of 50,000 airplanes a 
year, millions of dollars have been spent, millions more are be- 
ing spent, and many millions more will be spent to satisfy 
the public demand for adequate national defense. It is the Air 
Corps’ job to spend, intelligently, these millions, yes, these 
billions, and to see to it in the process that the American public 
gets a dollar value for every dollar expended. 

Engineering, another major responsibility of the Air Corps, 
covers great territory in one word. It covers research and 
development of military aircraft. It covers passing upon the 
design, specifications and performance tests of military air- 
craft. It covers everything its mighty Materiel Division has 
been able to handle in the past and will be able to absorb 
in the future—and that is a very great deal. The Air Corps, 
among other matters, determines the Air Forces’ requirements 
in equipment, facilities and other materiel supplied by other 
arms and services for installation in military aircraft. 

It is not enough that the Army Air Corps provides the 
Combat Command with airplanes and equipment as good as 
that of other powers—the American public demands that it 
be better. In order that this demand may be satisfied, there 
must be and there is—endless research, endless testing. A 
military airplane is born fairly rapidly in these days of mass 
production. The travail came months, even years before, on 
the drawing board and in the research laboratory. 

The B-19, the world’s biggest bomber, is spectacular to the 
layman, and the men who fly it are justly entitled to the ac- 
claim they receive. But the unsung heroes of the B-19 are 
those men whose minds conceived it, those men who patiently 
tested part after part far into the night, and night after night, 
and those hundreds of other men who did each his part to the 
level best of his ability that one day the B-19 might be flown 
and that millions of Americans might marvel. 

The B-19 is used as an example because it symbolizes in 
form the youngest child readily can grasp the procurement 
and engineering efforts of the Army Air Corps. The Air Corps 
itself does not—cannot—regard the B-19 itself as a finished 


product; rather it regards the B-19 as a Wright field on wings, 
a flying laboratory for further testing. 

To the Air Corps, the B-19 is only an indication of what the 
future will bring in the way of heavy bombing planes, capable 
of long-range operation at high altitudes and at high speed, 
carrying loads of terrific destructive potentialities. Remember 
this, when the B-19 roars overhead; the shadow of its batlike 
wings is a portent for the future. 

Coming down to earth from the B-19 for a moment, the Air 
Corps is charged with the issuance of technical instructions. 
It provides the War Department with the basis for require- 
ments of personnel, equipment and stores to be furnished to 
the Army Air Forces by other arms and services. 

The Air Corps is responsible for all construction of flying 
fields under the 54-group program, which includes 54 combat 
groups and six transport groups. 

Yes, and it prepares estimates for the Army Air Forces 
appropriations and such control and supervision of funds so 
appropriated, as may be delegated. It prepares plans govern- 
ing construction of stations of the Army Air Forces. It estab- 
lishes, operates and maintains schools and the allied facilities 
that are essential to them. 

Among other matters, there will be eight very large $8,000,- 
000 depots, at least three huge training establishments for 
pilot training, at least two very large activities for technical 
training. 

And in addition, it has command and control of all Air Corps 
stations and all personnel, units and installations, including 
station complement personnel and activities. 

These are highlights of Air Corps responsibilities. Any of the 
major activities—training, procurement and supply, engineer- 
ing, or construction—merits not merely an article to do it 
justice but a book of encyclopedia size. Suffice it to say in 
the short space afforded by the mechanical limitations of this 
particular article that the Air Corps has as many responsibili- 
ties, though on a huger scale, as a housewife. 

That is perhaps why the Air Corps has been referred to as 
the “housekeeping” Corps unit of the Army Air Forces. Pos- 
sibly that is reasonably correct terminology, because the Air 
Corps, like the housekeeper, has heavy responsibilities, endless 
work, and little enough glory. 

(Continued on page 202) 
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Heart of any air force is its airmen. 
Quality of Army pilots, navigators, gunners 


and bombardiers may shape American destiny. 
Night flying at Randolph Field. 
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PILOTS and 


by Brig. Gen. DAVENPORT JOHNSON 


A West Pointer from Texas, 


of military pilots from 12,000 to 30,000 a year. Behind this 

simple statement of a tremendous program lies, perhaps, 
the crux of our national defense effort in the air, for the 
backbone of airpower is not the airplane, but the combination 
of the pilot and the airplane. The airplane’s value must be 
measured largely by the skill and training of the man at the 
controls. 

Perhaps this illustration is simplified too much, particularly 
in the case of today’s multi-place warplanes. They are some- 
thing more than the combination of pilot and airplane—they 
are a combination of air crew plus airplane; the pilot becomes 
a unit in a team which must be highly trained, skilled and 
able to function together smoothly if the airplane, the squad- 
ron and the air force is to attain maximum efficiency. That 
is why, in addition to stepping up pilot training, the Air Corps 
at the same time is increasing the training rate of navigators, 
engineering officers, bombardiers, observers, radio operators, 
gunners and all the other members of the warplane team. 

The training of radio operators and gunners is discussed 
elsewhere in this issue. Here we are concerned with how 
pilots and those air crew members who go through substan- 
tially the same type of airmanship program are developed from 
flying (recently renamed “aviation”) cadets 

The first flying cadet class under the 30,000-pilot program 
is scheduled to enter elementary flying schools during the 
latter part of 1941. The 12,000-pilot-a-year rate was attained 
Mar. 22, 1941, when a class of 2,091 aviation cadets began 
30 weeks’ instruction. 

Under the current 12,000-pilot program, 28 civilian contract 
flying schools are conducting the 10-weeks’ elementary train- 
ing period. Basic and advanced training is handled at 10 
Army Air Corps schools located at Montgomery, Ala.; Maxwell 
Field, Ala.; Barksdale Field, La.; Eglin Field, Fla.; Randolph, 
Kelly and Brooks Fields, Tex.; San Angelo, Tex.; Moffett 
Field, Cal.; and Stockton, Cal. 

Eleven more Army Air Corps flying schools are planned. 
Their sites are at Macon and Albany, Ga.; Selma, Ala.; Elling- 
ton Field, Tex.; Victoria, Tex.; Bakersfield and Taft, Cal.; 
Mather Field, Cal.; Phoenix, Ariz.; Las Vegas, Nev.; and Pan- 
ama City, Fla. Additional civilian contract flying schools also 
will be selected, since War Department policy calls for 


Ter: fall the Army Air Corps will step up the training rate 


Another variation of the versatile North American 


formula is the AT-6 single-engined advance trainer. 





Brigadier 
General Johnson left Infantry for mili- 
tary aviation in 1916. Rated a command 
pilot, he holds Silver Star and Purple 
Heart medals. Is expert in pilot training. 


AIR CREWS 





maximum use of the civilian contract flying school system. 

Plans for the 30,000-pilot program call for elementary train- 
ing in 41 contract civilian flying schools, as compared with 
the present 28 schools under the 12,000-pilot program. Basic 
training is to be carried on in three contract civil flying schools 
and 15 military flying schools, instead of the present one and 
seven. Advanced training will be at seven military flying 
schools (single-engine) and 14 military flying schools (two- 
engine), as compared with the present three single-engine and 
eight two-engine military schools. There will be one basic- 
advanced military school for Negro pilots, as at present. Flex- 
ible gunnery training will be featured in five military schools; 
at present there are two. The Air Corps will operate four 
replacement centers (pilot, bombardier and navigator); at 
present there are three. 

The maximum number of trainees at any one time is to be 
approximately as follows, the first number being the maximum 
under the 30,000-pilot program and the second that under the 
present 12,000-pilot program: Elementary training in contract 
civil flying schools: 9,730-4,050. Basic training in contract 
civil flying schools: 576-100. Basic training in military flying 
schools: 6,515-3,293. Advance single-engine training in mili- 
tary flying schools: 2,178-918. Advance two-engine training 
in military flying schools: 3,872-1,633. Bombardier training, 
enlisted men, in military flying schools: 950-660. Bombardier 
training, aviation cadets, in military flying schools: 660-440. 
Navigator training in military flying schools: 1,710-740. Navi- 
gator training in contract civil schools: 400-400. Aircraft 
observer training in military flying schools: 200-200. Flexible 
gunnery training for enlisted men in military flying schools: 
2,800-1,600. Replacement centers, pilots, bombardiers and 
navigators: 8,228-2,400. 

Between the raw youth who enters the primary training 
stage in a civil contract school and the trained pilot-officer 
who emerges 35 weeks later lies something like $25,000 worth 
of “processing.” Cadets receive $75 per month base pay, plus 
food (or $1 per day subsistence allowance), uniforms, shelter, 
medical attention and the like. In addition, the Government 
provides $10,000 flight risk insurance during the training period. 
Reduced from the peace time year of training, this Air Corps 
processing has become highly concentrated without losing 
efficiency. 


One of the Army's first multi-engined advance trainers is the Beechcraft AT-7. 
This model is used for pilot training as well as in the training of navigators. 
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This is the modern pursuit pilot, each of 


whom costs the U. S. a fortune to train. 





Badly needed navigators, formerly cadets, Also vitally important to the Army Air Forces are its bombardiers. These men are 
are being trained by Pan American Airways. trained at Barksdale Field, La. Certain aviation cadets are eligible for course. 


Rigid standards of military discipline, morale and training 
have been carried into the 28 civilian schools selected to give 
primary training under Army contract. At one of these 
schools, representative of the other 27, there now are two 
classes in training at all times, with a total of 425 cadets. The 
school operates three fields and, during 1941, this one contrac- 
tor will put through 10 weeks of primary stage a total of eight 
times as many primary cadets as were processed at Randolph 
Field in any single year prior to opening of the expansion 
program. 

A ratio of one instructor for each five students is maintained. 
At first only one airplane was available for every five cadets. 

(Continued on page 140) 


Streamlined Air Forces training now finds pilots and air crews 





working tactical flight problems together in advanced trainers. 


Latest trainer is the Ryan PT-21, first low-wing monoplane to be ac- Typical basic trainer is the Vultee BT-15. Aviation cadets 
cepted for Army primary training. A similar trainer is Fairchild PT-19. advance from primary to basic, usually at Randolph Field. 
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GROUND CREWS 
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Born in Ohio, February 5, 


trained, technical ground organization, or that airplane can- 

not long remain in operating condition. Training of ground 
crews, especially of aviation mechanics, therefore constitutes 
a major and vital phase of the Army Air Forces’ expansion 
program. 

The Army Air Forces’ enlisted strength was increased under 
the National Defense Act, as amended in June, 1938, to 21,500. 
Another paragraph of the same act authorized the President to 
increase this number by 15 per cent, or 3,225, to a total of 
24,725. The 1940 budget, however, provided for a total of but 
19,046, leaving a shortage of 5,900 actually required to man 
the then existing goal of 2,320 airplanes. 

The Air Corps in February, 1938, had but one organization 


Bissine each military airplane must stand a thoroughly 





for instructing technical and enlisted personnel, the Air Corps 
Technical School. It was then in process of division into two 
units, one for the parent base at Chanute Field, Rantoul, IIl., 
the second to be moved to a new school base at Lowry Field, 
Denver, Colo. The radio and armament courses were at that 
time slated for transfer from Chanute to Lowry Field to permit 
their enlargement. Mechanical courses were retained at Ran- 
toul. An Act of Congress approved in August, 1937, provided 
that a 960-acre site for the Denver school be turned over to 
the Government, including buildings and land suitable for a 
gunnery and bombing range. 

In addition to the 960-acre site, the Government acquired an 
area of 100 square miles (64,000 acres) east of Denver for 
a technical school, bombing and aerial machine-gunnery 


Without skilled mechanics to maintain them, Randolph Field's vast fleet of trainers would be grounded. 











They are called grease monkeys 
and pencil pushers, but the Army Air 
Forces, generals and all, would be 


in hopeless confusion without them. 


range. The increasing quantity of aircraft and the new mili- 
tary planes’ complexity and size, meanwhile, pushed up the 
need for technicians. These conditions imposed a burden too 
heavy to be borne by the technical school and resulted in a 
school expansion program which has continued since at an 
accelerating rate. 

How many men will be required to keep in operation air- 
planes acquired in this emergency? That will depend on how 
many of these ships are to be kept in active operation and 
how many in reserve. For the total 5,500 airplanes proposed 
when the school expansion program began, the Air Forces 
estimated that 43,000 men would be needed, or about eight 
men per plane. This program, however, contemplated the hold- 
ing of 2,163 of the airplanes in reserve, with 3,337 in regular 
operation. Air Forces figures called for about 10.1 men per 
active airplane. 

Overhaul of Air Forces aircraft is carried on at depots which, 
in the United States proper, are manned by civilian mechanics. 
Although no large-scale effort had been made to train ap- 
prentices for this work, there were about 100 in the Air Forces, 
providing a nucleus for training expansion when the emergency 
came. Air Forces civilian mechanics were coming from any 
source. In some cases, enlisted men—trained by the service 
—were leaving the service to go into depots as civilians. Other 
employes were graduates of commercial schools training air- 
plane mechanics. 

Approximately 65 per cent of Air Forces’ enlisted men must 
be trained technicians of some specific type. Of the 25,000 en- 
listed men proposed at the emergency expansion’s initiation, 
the Air Corps had to plan to train 16,250 as specialists. This 
initially large total, however, continued to grow as the program 
was amended upward. It soon became apparent the Chanute 
and Lowry Field schools were going to prove inadequate. As 
in its pilot training, the Air Corps was compelled to use civilian 
schools in addition to expanding its own training facilities. 
This technical training problem’s immensity becomes apparent 
when the War Department’s proposal to add 152,589 more men 
to the Air Forces and its supporting services during the 1942 
fiscal year is considered. To this service must be attached 
officers and men from the Finance Department, the Quarter- 
master Corps, the Ordnance Department, the Signal Corps, the 
Chemical Warfare Service, the Adjutant General’s Department, 
the Medical Department, the Corps of Chaplains and the like. 

When the emergency began, the Air Corps Technical School 
were obtaining approximately 11 students from the ranks of 
Air Forces’ enlisted men to one from civil life. The school 
annually was taking in about 100 high school graduates from 
an approved waiting list which, at the time of the emergency, 
had about 2,000 names. Recognizing the difficult training and 
personnel problems presented by the Air Forces’ expansion 
program, the Secretary of War at that time ordered the con- 
solidation of all such Air Corps training and personnel activ- 
ities under the Chief of Air Corps. This is the foundation 
upon which the tremendous expansion of Air Corps technical 
training has been based. 

On May 17, 1939, the War Department announced these 
civilian schools would train 1,000 Air Forces’ enlisted men: 
Curtiss-Wright Technical Institute of Aeronautics, Grand Cen- 
tral Air Terminal, Glendale, Cal.; The Aeronautical University, 
Inc., 1330 South Michigan Avenue, Chicago; Roosevelt Field, 
Inc., Roosevelt Field, No. 1, Mineola, Long Island, N. Y.; Spar- 
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Included on ground crews’ roster are clerical workers such as 
these two Finance Department staff sergeants at Randolph Field. 
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Two embryo grease monkeys learn correct riveting technique. The 
Air Forces’ repair men must be practically able to build planes. 
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Ground workers above, assisted by civilians, handle Army books. 


Below: Keeping planes spick and span is another ground crew job. 








One of the most important of many ground jobs is that of the flight dispatcher. These Mitchel 


Field men, mostly enlisted, are part of the organization that must function to keep warplanes flying. 


tan School of Aeronautics, Tulsa, Okla.; Casey Jones School 
of Aeronautics, Inc., Newark, N.J.; New England Aircraft 
School, Boston, Mass.; Parks Air College, Inc., Parks Airport, 
East St. Louis, Il. 

These schools were to augment the Chanute and Lowry 
Field service schools. The Air Corps also established a basic 
technical training school at Scott Field, Ill., for basic training 
of selected Air Forces’ soldiers before sending them to Chanute 
or Lowry, or to one of the civilian schools. The plan was to 
send the 1,000 enlisted men to civilian schools between July 
1, 1939, and June 30, 1940, while Chanute and Lowry Fields 
were being expanded. The civilian schools were to give train- 
ing only in airplane mechanics, or the operation, maintenance 
and minor repair of planes and engines, so that students might 
qualify as mechanics upon graduation. Radio operation, pho- 
tography, armament and other special technical courses were 
to be Army schools projects. 

“Such procedure will aid the Army while present Army 
schools are being expanded to peak production and will also 
test these schools’ suitability for training the thousands of 
airplane mechanics required by the Air Corps in an emer- 
gency,” explained then-Secretary of War Harry H. Woodring. 
“If this test shows civilian mechanic schools can turn out sat- 
isfactory Air Corps mechanics, as the War Department be- 
lieves they can, they will constitute a very effective part of 
our national defense organization.” 

In September, 1940, the War Department awarded contracts 
to Aircraft Industries Corporation, Glendale, Cal., and the 
Casey Jones School of Aeronautics, for the training of spe- 
cialized technicians. The contracts, part of the expanding plan 
to increase the. number of technicians training in civilian 
schools, were in addition to the earlier contracts for training 
airplane and engine mechanics. The Glendale school was to 
teach sheet metal fabrication to 392 regular Army men from 
August, 1940, to June 30, 1941. The Casey Jones school was 
to instruct 42 soldiers in aircraft welding during the same 
period. 

On April 24, 1940, the War Department announced further 


training expansion at the Air Corps Technical School’s Cha- 
nute Field branch to provide for enlisted men’s instruction as 
weather observers and weather forecasters. The school was 
a consolidation of the weather observers’ course established 
at Scott Field in August, 1939, and the weather forecasters’ 
school, set up at Patterson Field, Fairfield, O., in August, 1937. 

Observers had been taking a four months’ course and fore- 
casters a six months’ course. With the schools’ consolidation, 
the observers’ course was extended to five months and the 
forecasters’ to nine months. Later, as procedure improved, 
the courses were shortened to 12 weeks for observers and 26 
weeks for forecasters. 

Illustrative of the civilian school plan’s success, the War 
Department on Aug. 21, 1940, awarded $10,893,248.94 worth 
of contracts to civilian schools training pilots and mechanics. 
Contracts also were being negotiated with other schools. This 
made possible doubling the number of mechanics in civilian 
schools. Allotment of students to them was increased from 
1,500 to 3,448. No new schools were added to the original list. 

Early in 1941 the Air Corps established a course for former 

(Continued on page 180) 





COLOR PHOTOGRAPHY 


On the following six pages 


we present a selection of the out- 


standing color photographs in aviation. 


Due to the special nature of this issue, the editors of LIFE 
have graciously granted us prior rights to publish several 
of these pictures, originally scheduled for LIFE magazine. 
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First modern long-range American bomber was the 4} One of the Army's deadliest new bombers is the 
Boeing B-I7. Its latest modification is the B-I7D. Martin B-26. It is shown below without warpaint. 











Spearhead of Air Corps long-range attack, with Though it bears the old Army attack designation, 
Boeing B-17D, will be the new Consolidated B-24A. the Douglas A-20A is a fast, short-range bomber. 





North American, already represented in almost all 
Air Corps categories,-now produces B-25 bomber. 





Bell P-39 is one of few Army types without flight 
restrictions. Gun in propeller hub is 37mm. cannon. 
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Rudy Arnold 


Staple Air Force pursuit is the Allison-powered 
P-40, now being supplanted by the newest P-40D. 


‘ 








Probably best-liked among pursuit pilots was the 
P-36, shown below with out-dated Army markings. 
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Latest observation plane, the Curtiss O-52, has Among newest Army primary trainers is Ryan PT-21. 
slots, flaps, retractable wheels, little armament. Black paint in front of windshields cuts sun glare. 
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TELEVISION 
INK SUPPLY 


BLUE DIAMOND 


$10 —$8.75 
Others $2.95 to $5. 


—it's Time you had the SUPER-CHARGED Pen 


—the Television Pen that won't “go out like a light!” 


—the Point that lubricates your work! 


Today the world is on the move, and somewhere 
your work is cut out for you. But whether you're 
in training or on the job already, you seriously 
need a Pen that will hit on all cylinders when your 
brain does. 

For many a test has been flunked. many an order 
misfired by the stroke of a pen that ran dry on 


the dotted line—that “went out like a light!” 


And many a good plan has died in the mind of 
a man whose own pen he dreaded to use. 

| he one best remedy is to £o to any nearby pen 
counter and ask to try this revolutionary Parker 
Vacumatic. Its patented “One-Hand” Sacless filler 

the easiest of all to operate—provides more 
room to SUPER-CHARGE your pen with ink. 


Try its non-brittle 14-K Gold Point, tipped with 
“oil-smooth” Osmiridium—a Point that won't wear 
scratchy as long as you live! 


Yet, based on the Life Expectancy Tables of 
leading insurance this streamlined 
Beauty costs less than even poorest pens. For it’s 
Guaranteed for Life by Parker’s Blue Diamond. 


companies, 


Try this Super-charged Pen today. The Parker 
Pen Co., New York, Chicago, San Francisco. Fac- 
tories at Janesville. Wisconsin and Toronto, Canada. 


$5 to $137 
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TO MAKE ANY PEN A SELF-CLEANER. SIMPLY WRITE WITH PARKER QUINK. THE AMAZING INK THAT CLEANS YOUR PEN 


“Parker's Blue 


“One-Hand”™ Filler 


the EASIEST, most 
convenient to operote 


Diamond 
on the pen is our Life 
Contract with the owner 
Guaranteeing to servic 
the pen (except when in 
tentionally damaged) at 
any time during the life 
of the owner, subject only 
toa charge 
tage, insurance and han 
dling, provided complete 
pen is returned for service 
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Facts on the performance of this great ship 
secret. But 

SPEED? The Army says its new Martin B-26 
medium bomber is “faster than many pursuit 
planes now fighting in Europe.” 

BOMBS? Nearly double the capacity of its near- 
est American competitor, giving it “striking 
power unequalled in a medium bomber.” 
DEFENSE? Fire 
positions firing in every direction, making i 
most heavily defended airplane of its class 
TURRETS? Yes, large guns in a tail turret for 
rear defense, and Martin’s power-operated twin- 
gun turret for defense in the upper hemispher« 
BULLET-PROOF FUEL TANKS? The B-2¢ 
carries its entire fuel supply in the latest develop- 
ment—Martin’s ‘‘Self-Sealing Mareng Cells.” 


power from numerous 


AKING 


PRODUCTION 


ARMOR? All Martin fighting ships carry armor 
for the pilots and gunners—protection for our 
skilled crews in combat 


Great airplanes like the B-26 do not “‘just hap- 
pen.” They grow from years of study, research, 
experiment, “‘planning for the future.” 

Che B-26 started as a U. S. Army ‘“‘Type Speci- 
fication’’—a set of tactical requirements growing 
out of intensive study of what the airplane of the 
future would have to do in aerial combat 


To this Martin quarter 
bombardment quarter 
that saw the Martin Star and Circle proudly 
displayed on the world’s most famous bombers; 
the Martin MB-2’s of 1918-28, the Martin 
BM-1’s of 1929-32, and the Martin B-10’s of 
1933-39 all airplanes that had set new world 
standards for bombardment performance 


century of 
century 


added a 
experience——a 


RECORDS, TOO 


From this foundation Martin not only conceived, 
designed and built the B-26, but with it tools 
and fixtures for manufacturing it efficiently, 
economically, in quantity. 

As a result, the B-26 is being produced in formid- 
able numbers now—on mass-production equip- 
ment more complete in its operation and more 
simplified in its usage than America has de- 
veloped heretofore. 

No, great accomplishments like the new B-26, 
or like Martin’s swiftly multiplying facilities for 
mass-production, do not “just happen.” Just as 
they are the fruits of experienced planning, so 
Martin airliners of the future—beneficiaries of 
today’s great defense-time developments—will 
grow from seasoned study of the needs of the 
happier commerce of a world at peace. 


THE GLENN L. MARTIN COMPANY, BALTIMORE, MD., U. S. A. 
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DEFENSE IS ON THE WING! Huge new 
low), as well as Bombers for Britain’s R 
numbers never before equalled in the 
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DIVISION 


Jhis is the organization that literally "keeps ‘em 


flying”, supplying bases with a bolt or a whole plane. 


HE Materiel Division is the Army Air Forces’ insurance that 

its aircraft and equipment are the best men can produce at 

the existing developmental stage. It is the organization which 
searches out solutions to aviation’s unsolved practical prob- 
lems, then sees that Uncle Sam’s air armada benefits by these 
discoveries without delay. 

Purpose of the Materiel Division is to have in readiness for 
immediate production and service the most advanced types 
of aircraft, engines, armament and other equipment for the 
nation’s defense; to procure this equipment in necessary 
amounts; to issue it to the various Air Forces tactical organ- 
izations and to maintain it properly throughout its service- 
able life. Laboratories to aid in carrying out this purpose at 
present contain nearly $35,000,000 worth of equipment. 

The Material Division operates under a chief, stationed in 
Washington, D. C., and responsible to the Chief of the Air 
Corps. Policies are determined in Washington, then referred 
to the Materiel Division headquarters at Wright Field, Day- 
ton, O., nerve center of Air Forces research. The chief co- 
operates closely with the chief of the newly-organized Main- 
tenance Command, another unit with headquarters at Wright 
Field. He also has supervision over the great air depots at 
Fairfield, O.; Middletown, Pa.; Sacramento, Cal.; San An- 
tonio, Tex.; Ogden, Utah; Mobile, Ala.; and new depots now 
being organized; three procurement districts, centered at Ingle- 
wood, Cal., Wright Field and New York City; and six in- 
dustrial planning districts, based at New York City, Buffalo, 
Cleveland, Detroit, Chicago and Los Angeles. 

Genesis of today’s Materiel Division was the War Depart- 
ment’s decision in October, 1917, to set up an engineering 
laboratory at Dayton. Named McCook Field, after Gen. Anson 
McCook, a Civil War officer, the new unit was established as 
the Airplane Engineering Department, Signal Corps’ Equip- 
ment Division. Its object was aeronautical experiment, test- 
ing and research, in order to develop adequate aviation equip- 
ment for wartime purposes. Construction was started Nov 
5, 1917, with Lieut. Col. V. E. Clark, Signal Corps, in command. 
Throughout the war it did much valuable work. Later its 
name was changed to Engineering Division, Air Service, U.S. 
Army. By Jan. 1, 1919, McCook Field had a 254-acre landing 
area and 69 buildings, including hangars, shops, laboratories, 
offices, hospital and a wind tunnel. Personnel consisted of 56 
officers, 322 enlisted men and 1,096 civilians. 

In 1926, on recommendation of the Morrow Board, the Air 
Service became the Air Corps. Engineering Division functions 
were broadened to include supply, procurement and main- 
tenance of all Army aircraft. Again the name was changed, 
this time to the Materiel Division, its present title. 

Despite McCook Field’s world-acclaimed work, it became 
obvious that an even larger experimental aeronautical re- 
search laboratory was needed. In order to keep the Army’s 
air center in Dayton, home of the Wright brothers, the com- 
munity raised $425,000 to buy 4,500 acres of land lying about 
514 miles east of the city. This was given to the Government 
as a permanent home for the Materiel Division. Officially 
opened on Columbus Day, 1927, today it stands, greatly ex- 
panded, as Wright Field, Materiel Division. 

At present there are approximately 5,000 civilian employees 
at the field and more coming daily. More than 350 officers— 
ranging in rank from second lieutenants to a brigadier gen- 
eral—are stationed here. At nearby Patterson Field, Fair- 
field, O., are another 150 officers and 3,500 civilians. Under 
pressure of a new wartime emergency, giant hangars and new 


by Maj. Gen. 
O. P. ECHOLS 


General Echols, Chief of the Materiel 
Division, is an ex-major of Field Artil- 
lery who decided to switch to the 
Air Service. He transferred in 1920, 
and has earned renown as a pilot. 


laboratory buildings have sprung up at both almost overnight. 
One project includes a giant wind tunnel valued at more than 
$3,000,000 and said to be the largest of its kind in the world. 

The Materiel Division’s two major activities are engineer- 
ing and procurement. Detailed descriptions of the work of 
these units and their components appear in the following 
articles in this issue. Briefly, however, Engineering directs 
research, while Procurement handles supply purchasing. 

The Engineering phase is split into two main bodies: Ex- 
perimental Engineering Section and Production Engineering 
Section. These are further subdivided into five chief branches: 
Aircraft, Power Plant, Equipment, Materiels and Armament. 
Numerous smaller units—the propeller laboratory, aircraft 
radio laboratory, photographic, etc.—are devoted to intensive 
study of various important problems. 

Procurement is responsible for purchasing practically all 
equipment and supplies used by the Air Forces, a job which 
now runs into billions of dollars each year. It maintains 
district inspection officers throughout the country and has 
jurisdiction over officers who serve as Air Forces representa- 
tives at aircraft manufacturing plants. 

Many branches and sections are duplicated at air depots 
throughout the United States and its possessions. But each 
is under the control of Materiel Division officers responsible 
to their chief in Washington. 

Wright Field’s Field Service Section—now a part of the 
Maintenance Command—is responsible for the adequate flow 
of supplies to Air Forces units at home and abroad, as well 
as the proper maintenance of these supplies. 

During its 20 years’ existence the Materiel Division has fig- 
ured—directly or indirectly—in every aircraft development, 
commercial or military. McCook Field experiments in 1919 
produced the famous Wright Whirlwind engine, first .of the 
air-cooled radials. Development of superchargers was another 
pioneering venture of these engineers. Materiel Division ex- 
perts’ work, in cooperation with the petroleum industry, raised 
the octane rating of aviation fuel from 50 to 100, increasing 
both airplane speeds and safety. 

The sextant and the earth inductor compass which played 
such an important part in early trans-oceanic flights were 
first applied to aircraft here. The first solo blind landing and 
the first automatic landing were accomplished by Division men. 
The first night airway system in the United States—between 
Columbus, O., and McCook Field—was established and flown 
by Division pilots. 

The Engineering Section was responsible for the transition 
from wood to metal propellers, as well as for metal propeller 
improvements, such as the incorporation of controlled pitch 
full feathering mechanism. Substitution of Prestone for water 

(Continued on page 168) 
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EXPERIMENTAL 





Automatic movie recording unit now is used by flight test branch 
instead of old knee-pad on which test pilot had to write notes. 


Chief of Experimental Engineering's flight test branch is Maj. 
Stanley Umstead, who flew the B-19 on its recent maiden flight. 





FRANKLIN O. CARROLL 


by Lieut. Col. 


indiana-born, Lieutenant Colonel Carroll 
is one of Army's best engineers. A grad- 
uate of Illinois University and the Mass. 
inst. Tech., he joined the Air Service in 
1918 after two years as Cavalry officer. 





Jhis Wright Field branch is 
the test tube of Army aviation. All 
new equipment goes through it. 


? 


‘s"HREE years ahead of the procession,” that’s the goal of 
Wright Field’s Experimental Engineering Section, which 
continuously plans new planes and new aircraft equip- 

ment to supersede the best we have today. Other Wright 

Field engineers refer to it as the “Buck Rogers” section be- 

cause of the radically new and unorthodox designs which fre- 

quently are tested. But new ideas must prove themselves 
against technical knowledge of past experiments and tests, 
compiled in 23 years of continuous Air Corps research at 

Wright Field and its predecessor, McCook Field. 

The new designs are not new in the sense of being out and 
out inventions. Rather, they are developments, using the best 
of accepted designs as a concrete working basis. The result 
will be a new airplane which can fly farther, or faster, or 
carry more load, than present planes of the same class. 

The mammoth Douglas B-19, with 212-foot wingspread, now 
getting its first tests, can trace its parenthood back to the 
Boeing B-15, a bomber with a 150-foot wing span which, in 
turn, is one step in size and range beyond the first four- 
motored monoplane bombers, the Boeing B-17 Flying Fort- 
resses, with 100-foot wingspread. Before the B-19 has barely 
gotten its wheels off the ground, the Experimental Engineering 
Section is hard at work on newer bombers. 

A new warplane may be born in the minds of staff officers 
at Washington or in tactical service. They foresee the need 
for aircraft with certain range, speed and load requirements. 
Long-range bombers, interceptor pursuits, photographic and 
observation ships, slow planes for communications work, am- 
bulance planes and various training planes—all are being re- 
designed and improved continuously to meet changing condi- 
tions. 

Air Corps specifications leave very little to the designer’s 
imagination regarding the plane’s general type and purpose, 
but urge him to employ his utmost ingenuity on design details. 
He is, moreover, encouraged and assisted to make his airplane 
the world’s best of its type. Specifications include require- 
ments of structural strength, stability and maneuverability, 
materials, ease of production and accessibility to maintenance, 
as well as performance. 

The “idea men” must take care not to demand more than is 
possible of the designer. The aircraft engine is one of design’s 
limiting factors. For example, the B-19 is powered with 2,000 
h.p. engines, which had not yet been developed back when 
the B-15 was designed. A plane of the size, range and speed 
of the B-19 was impossible to produce until engines of suffi- 
cient power were available. Yet even today, the B-19 is under- 
powered. 

Specifications finally completed, the Air Corps invites manu- 
facturers to submit designs based on the specifications set 
forth, with offers for building such planes in various quan- 
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Pilots’ assignment board in flight test branch shows wide variety of airplane types test pilots must 
fly. Note list of ships ranging from primary trainers through pursuit and bombardment planes. 


tities ranging from one experimental article up into thousands 
of ships. A set of three-view drawings showing as much de- 
tail as possible is received from each manufacturer. From 
these, scale models are constructed for wind tunnel testing. 

Frequently the models are brought to Wright Field for test- 
ing. Sometimes they are tested in the manufacturers’ own tun- 
nel, or that of some university or the National Advisory Com- 
mittee for Aeronautics. In any case, the procedures are similar. 
The smooth-surfaced miniature airplane is suspended by a 
system of wires within a big metal tube and subjected to high 
speed blasts of artificial wind produced by huge fans. Ac- 
curate measuring equipment records the efficiency of the 
model’s aerodynamic design, in terms of its performance in the 
tunnel. 

Work is being completed at Wright Field on a huge new 
wind tunnel with a test chamber 20 feet in diameter, in which 
models with wingspread up to 16 feet may be tested in wind- 
speeds up to 400 m.p.h. Its 40,000 h.p. electric motor, which 
turns two of the 16-bladed fans, is said to be the largest ever 

lilt. The tunnel is considered the world’s largest. Because 

the size of the models it will accommodate and the high 
peeds possible, this new tunnel is expected to provide far 
iore accurate data on various aerodynamical problems than 
has been possible heretofore. 

Advantages of wind tunnel tests are obvious. Various fuse- 
age shapes, airplanes designed as pushers (with the propellers 
behind the engines) in comparison with the more conventional 
tractor designs, placements of the wing, streamlining of en- 
gine nacelles, engine cooling arrangements—all may be com- 
pared and tested in the wind tunnel before planes are con- 
tructed. When the model has completed its wind tunnel 
tests, its designers can tell, with only a small percentage of 
error, the airplane’s top speed and much other performance 


data, before actual construction of the full-sized plane begins. 

The designers make still another check on efficiency of 
equipment placement, crew and armament within the plane, 
by constructing a full sized “mock-up,” or model of the craft, 
in which they can place the various articles of equipment, or 
dummies of the same size. Until recently the builders made 
their mock-ups of wood, with a cloth covering to simulate the 
aluminum alloy “skin” 
of an all-metal air- 
plane. With the indus- 
try’s growth, some 
manufacturers now are 
building metal mock- 
ups so that the model 
resembles the finished 
plane much more 
closely and can be used 
as an accurate refer- 
ence model for the ac- 
tual airplane’s con- 
struction. 

The mock-up test 
often uncovers a 
change in_ structural 
design which must be 
made to prevent inter- 
ference with necessary 
functions of the ship. 
Wright Field engineers 
say that wind tunnel 
and mock-up tests to- 
gether have saved 
many thousands of 


Small parachute whips plane out of 


spin in case of test-flight mishap. 
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New 400 m.p.h. wind tunnel now being completed at Wright Field 
will broaden scope of Experimental Engineering test branches. 


dollars in construction costs by uncovering errors in aero- 
dynamic design, or in placement of equipment and personnel. 
Had these errors gone undiscovered until the actual airplanes 
were built great cost and delay would have resulted. 

To speed up production of new models the Air Corps has 
departed from its usual practice to order planes “right off 
the drafting boards” without requiring submission of a single 
prototype plane in advance. This practice obtains, however, 
only where the manufacturer has built satisfactory planes of 
the same general type previously or where the design has 
been thoroughly proven by wind tunnel tests and other pre- 
liminary checks. Under the new plan, Wright Field takes 
delivery on an early production model of the new design and 
“puts it through the wringer” while mass production on addi- 
tional planes of the same model continues 

Wright Field tests of new aircraft may be classified gen- 
erally as structural and flight tests, although the two overlap 
and are coordinated. Structural testing involves piling huge 
weights in the fuselage and on wings to determine whether 
they are capable of carrying the tremendous loads which will 
be imposed on them in flight maneuvers. More recently the 
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Army plane speeds since 1909. 


structures test engineers have achieved the same effect, more 
accurately, by an hydraulic suction device which can exert 
a suction force equivalent to any desired load on any part of 
a plane. 

Ability of the landing gear to absorb shock is determined by 
drop tests. Tires and wheels, too, must demonstrate their 
strength under drop tests. Brakes are tested on special fly- 
wheel machines which develop great rotational speed and then 
are brought to a dead stop. Vibration tests are widely used 
on airplane structures, control surfaces, instruments and equip- 
ment installed throughout the plane. It is essential that all 
of these articles avoid vibration frequencies which might lead 
to a destructive shaking of the airplane, or any part of it. 

Often a fuselage or wing of new design is purposely tested 
past its destruction point in order to find its ultimate strength. 
Perhaps the structure is built too strongly and can be light- 
ened, saving valuable pounds, which will add to the airplane’s 
performance. Or perhaps the structure will exhibit a weak 
point with various stresses and strains, which must be cor- 
rected before the design as a whole can be approved. 

The experimental engineering testing program also involves 
research and experiments with all types of materials used in 
fabricating airplanes and equipment, as well as with various 
manufacturing processes which may speed up production. 

Experimental wings, and even complete airplanes, are pur- 
chased for tests to determine the relative efficiency of ply- 
wood, stainless steel, magnesium alloy and other materials. 
Spotwelding and various riveting methods are tested to de- 
velop time-saving methods which may be introduced into 
industry. 

Special attention has been directed recently toward develop- 
ing synthetic or substitute materials for Air Force equipment, 
to replace those difficult to obtain in wartime. Outstandirg 
in this work has been production of nylon fabrics and other 
synthetic silk materials to be substituted for real silk in para- 
chutes and for use in corded tires. Cotton materials are prov- 
ing satisfactory substitutes for linen webbing used in para- 
chute harness. A synthetic fabric is now under development 
to replace present fabric covering for control surfaces. 

Of vital importance in the defense program is Wright Field’s 
development of camouflage paints, used on our newest war- 
planes to provide them with dull, non-reflecting coats of 
“protective coloration”. 

Propeller blades, too, come in for coats of non-glare paints 
and lacquers, usually dull red or black. The silvery disc of a 
rapidly revolving propeller refiects sunlight or searchlight 
just as does the silvery wing or belly of a plane. Painting of 
the propeller serves another purpose, too. The effect of ground 
lights in a night landing, when striking a propeller not treated 
against reflections, is to shine a fiery red disc into the pilot’s 
eyes, adding considerably to his landing hazards. 

To permit an air force to operate efficiently in the field, a 
wide variety of devices is necessary for rapid servicing and 
maintenance. Development of these also falls to Wright Field’s 
experimental engineering laboratory technicians and engineers. 
Huge truck fueling units, crash trucks, mobile field repair 
outfits capable of handling major repairs, small machine shop 
trailers for minor repairs, maintenance stands for mechanics, 
jacks for hoisting bombers for servicing tires or landing gear, 
airplane tarpaulins to protect against frost and ice, engine 
heaters, gasoline generator units, portable field lighting equip- 
ment, portable steel mats which can convert soggy fields into 
usable runways—all these and many other articles are being 
developed and tested for eventual distribution by the Field 
Service Section (see the Maintenance Command article else- 
where in this issue). 

Since experimental engineering includes in its scope the en- 
tire research and development program at Wright Field, the 
section chief—Lieut. Col. F. O. Carroll—also supervises the 
work of a number of other laboratories. Among these are the 
photographic laboratory, the aero medical research laboratory, 
the instrument-navigation and aircraft-radio laboratories, the 
engine and propeller laboratories, and the armament labora- 
tory, all of which are described elsewhere in this issue. 

Returning to our newly-designed airplane which has com- 
pleted its structures tests, we find that it has been re-assembled 
and is ready for its flight tests. These are a series of gruelling 

(Continued on page 208) 
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Cardinal purpose of Air Corps medical men is to anticipate 


and prepare for increased physical demands on Army flyers. 











AERO MEDICAL 


by Maj. OTIS O. BENSON, Jr. 


Now 39, Major Benson is a graduate of 
two leading U. S. medical schools. Until 
recently he was chief of Aero Medical 
Section, Wright Field. 
observing RAF pilot's reaction to combat. 


HE question: “How much can an airman stand?” has not 

yet been answered. Research into the human body’s strange 

quirks under the punishment of altitude, extreme speed, 
lack of oxygen, centrifugal force and intense cold is one way 
of answering that question. That research, together with 
physical and medical safeguards surrounding the Air Force 
pilot, is the province of the Aero Medical Laboratory, Wright 
Field, Dayton, O. Currently emphasized by Laboratory 
physicians are pilot fatigue, blackouts resulting from zooming 
climbs, effects of gases and engine fumes and, above all. how 
to solve the problem of the terminal velocity dive. 

For years Army flight surgeons have been airmen’s guardian 
angels. The doctors tell the pilot when he is fit to fly and when 
safety requires that he stay on the ground. They have de- 
veloped oxygen equipment to keep him alive at aititudes 
where he would die without it. They have waged war against 
little bubbles of nitrogen creeping into the blood stream dur- 
ing violent climbs and power dives. Doctors have designed 
electrically-heated clothing and other articles which permit a 


He is in London 





human being to operate today’s high-performance airplanes 
without losing his life. 

Since its establishment at Wright Field in 1935, the Aero 
Medical Laboratory has come to represent the ultimate author- 
ity in physiotherapy, medical practices and preventative 
methods in the field of aviation medicine. Its fame is interna- 
tional. Its director, Maj. Harry G. Armstrong, last year was 
named co-winner of the Collier Trophy (with the other 
scientists who collaborated with him in solving high-altitude 
flight problems). He now is in England studying with, and 
advising, the RAF on the same topic. 

In his absence the laboratory continues its experiments and 
its development of new aero medical practices under the 
direction of Maj. D. B. Dill, a reserve flight surgeon borrowed 
from the Harvard “fatigue” laboratory. Major Dill is assisted 
by Dr. J. W. Heim, veteran civilian lab chief. 

The Laboratory is a professional forum organized some- 
what like a permanent convention of the Army’s flight sur- 
geons. Groups of them are arriving at Wright Field con- 


An Air Force doctor tests a Randolph Field cadet for high altitude oxygen starvation on "rebreather." 
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Two volunteers above are entering Aero Medical's famed Altitudes up to 80,000 feet can be duplicated in the pressure chamber. Maj. 
pressure chamber for simulated high-altitude experiment. Harry W. Armstrong, famed altitude research pioneer, sits in the foreground. 


tinuously, leaving again after a few days or a week. During 
their stays they are given technical demonstrations of the 
new equipment developed at the laboratory and are instructed 
in the latest techniques authorized for personnel treatment. 
In small groups over a period of five weeks, more than 100 
pilots and flight surgeons recently received instruction in the 
use of new oxygen equipment and new types of protective 
clothing for high altitudes, and an intensive course in the 
human body’s physiological reactions at extreme altitude. 

Present research is directed into three main channels: pro- 
tection of air crews against anoxia (lack of sufficient oxygen), 
aeroembolism (formation of nitrous bubbles in the blood- 
stream), and paralyzing cold. To assist the scientists in their 
experiments, the laboratory has designed and installed intricate 
apparatus reproducing the exact conditions of any point in 
the upper air. Employing Air Corps volunteers, the doctors 
are able to study the human body’s reactions to diminishing 
oxygen, terrific sub-zero temperatures, or sudden changes in 
direction which produce centrifugal forces so violent that the 
subject often faints. The sight of strong men falling to the 
floor of test chambers is a daily occurrence at the laboratory. 
Some of these volunteers offer their services because they 
have a scientific curiosity about their own physical limits; 
others merely because they want to help the work along. One 
such human “guinea pig,” Pvt. Raymond Whitney, was awarded 
the Distinguished Flying Cross for offering himself as a lab- 
oratory subject in the high-altitude test tank and in the XC- 
35 airplane which led the way to today’s pressurized-cabin 
airliners. . 

These laboratory test tanks are about the same diameter as 


a big bomber’s fuselage, but shorter. Volunteers enter them, 
doors are locked and the scientists peer through thick glass 
windows from the outside. Then, depending upon the experi- 
ment’s nature, the air is pumped out, or the temperature is 
lowered to some figure like 65° below zero, or the interior is 
filled with noxious gases representing engine exhaust fumes. 
In other types of test tanks a man might be whirled suddenly 
from a sitting position upside down, at a force five to eight 
times that of gravity, and the centrifugal force on his seat 
belt measured in pounds. If he faints, the test is stopped and 
he is carried out. 

From data tabulated during these experiments, the Aero 
Medical Laboratory has discovered that a pilot in excellent 
health and with a superb physique can stand a pull-out force 
of five G’s without fainting. It has been learned that if he 
will thrust his body forward at the moment of pull-out until 
his head is down between his knees, he can stand eight G’s. 
A special chair was designed for planes which must execute 
high-speed dives. The chair absorbs some of the strain and 
eases the tendency toward “blackout,” or temporary faints 
during the instant of pull-out. 

The laboratory has been largely responsible for the success 
of the new-type oxygen masks now worn by all Air Forces 
altitude air crews. This mask replaces the older pipe-and- 
mouthpiece device, which was more expensive and required 
heavier tanks and more piping in the plane’s interior. Known 
as the BLB mask—named for Drs. Boothby, Lovelace and 
Bulbulian of the Mayo Clinic, who developed it—the mask 
now is equipped with an emergency flask and tube. The flask 
is carried in the knee pocket of the airman’s flying suit. If 


Developed jointly by Mayo Clinic experts 
and Aero Medical men, the BLB oxygen 
mask (left and below) has replaced unsatis- 
factory old oxygen system. Photograph at 
right shows emergency usage of mouthpiece 
when mask is not available. BLB stands for 
Mayo Drs. Boothby, Lovelace and Bulbulian. 
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he is forced to take to his parachute at modern aerial war- 
fare’s extreme altitudes (30,000 to 35,000 feet), the flask will 
keep him alive until the parachute reaches the safe levels 
close to the earth. 

Another great step forward in pilot protection is the lab- 
oratory’s “decompression” technique, which protects pilots of 
fast interceptors capable of climbing a mile a minute, or div- 
ing at equal speed. The sudden change in atmospheric pres- 
sure produces in the pilot’s body a condition known as aero- 
embolism, the same disease which divers call “the bends.” 
Tiny nitrogen bubbles in the blood stream collect at joints 
and in large arteries, producing temporary paralysis and fre- 
quently serious injury. The laboratory has devised a procedure 
whereby the pilot who is to 
fly one of these super-speed 
interceptors exercises on a 
gymnasium bicycle for 30 
minutes prior to the flight, 
while wearing an oxygen 
mask. This substitutes pure 
oxygen for the nitrogen in 
the blood and guards him 
against such seizures. He 
then may climb and dive 
safely at terminal velocities. 

Protective clothing experi- 
ments have produced heavy 
leather and fleece-lined gar- 
ments which will keep an 
airman from freezing at 
medium altitudes (up to 25,- 
000 feet), but which, science 
has learned, will not give 
complete protection above 
that level. For extreme alti- 
tudes it has been necessary 
to design electrically-heated 
garments, including gloves 
and boots. Bombers are not 
airliners. They cannot afford 
the weight of pressurized- 
cabin equipment capable of 
maintaining constant interior 
temperatures and pressures. 
They are pierced with num- 
erous flexible gun-ports 
around which air will escape; 
they have huge bomb-bay doors which must be opened. Con- 
sequently, a military plane’s interior temperature and pres- 
sure must be the same as that outside. Devising clothing suit- 
able to withstand temperatures which sometimes reach 67 
below zero is a problem the laboratory must solve. 

Another pressing problem originating during a laboratory 
experiment has been turned over to the Materiel Division 
It is the purely mechanical difficulty of developing a design 
which will allow oxygen piping to be installed in the cabins 
of bombers and other high-altitude craft. This pining must 
have special outlets where the crew can plug in their mask 
lines. This will eliminate the present clumsy procedure of 
dragging long oxygen hose lines whenever a crew member 
must change position inside a large plane 

Other test chambers check the fitness of pilots and air crews 
assigned to high-altitude flights. If the operations office de- 
cides that an airplane must climb to 32,000 feet, for example, 
to test engines or propellers or cameras, the crew selected for 
the flight is placed in these chambers and subjected to a loss 
of pressure equivalent to that altitude. If they faint, they 
fall over on the floor of a test chamber and not in the cabin of 
an altitude plane, where a pilot’s collapse might cause a crash 
If certified as fit, the operations office knows there is no danger 
of interruption aloft from personnel causes. 

Developing apparatus and techniques for physical examina- 
tions in all branches of Army flying is an important Aero 
Medical Laboratory task. In the altitude tank, for example, 
volunteers often are subjected to loss of oxygen equal to a 
rate of climb of 3,000 feet per minute, to 10,000 feet without a 
pause. There are halts at 10,000, 15,000 and 20,000 feet and 
finally at 24,000 feet to check the subjects’ pulses. Frequent 
faints from “anoxia” above 15,000 feet are the rule, but a few 
whiffs of oxygen usually bring the subject back to conscious- 





This Randolph Field cadet is undergoing heart tests while fly- 
ing from sea level to 10,000 feet. Device is electrocardiograph. 


ness. A pilot who might operate without any oxygen on a 
short flight to 20,000 feet will “black out” on a long flight at 
15,000 feet. This tank has shown, also, that oxygen equipment 
functioned at 38,000 feet. This experiment was proven in an 
actual flight in a Boeing B-17 to 34,000 feet. 

A 10- to 15-minute supply of oxygen is carried on high- 
altitude flights, in a small cylinder which the airman carries 
in the knee pocket of his flying suit. It allows a safe descent 
from 40,000 feet by parachute with enough oxygen to keep the 
airman alive until lower levels are reached. 

Experiments in the pressure tank have demonstrated that, 
while the normal atmospheric pressure on a human body at 
sea level is 14.7 pounds per square inch, at 34,000 feet the 
pressure is only a quarter of 
that, or 3.7 pounds per square 
inch. This loss of pressure 
contributes to the dreaded 
“bends” (aeroembolism) 
which is another major sub- 
ject of the laboratory’s work. 

As long as a pilot is pro- 
tected by windshields and 
cabins, the air inside the 
plane moves with it. The 
effect of speed.on the human 
system is another new field 
for research. It is known 
that every inhabitant of the 
earth is moving through 
space at the rate of 12.4 miles 
per second, as the earth re- 
volves. We do not notice that 
because the earth’s atmos- 
phere revolves with it. But 
when an airplane is removed 
from contact with the earth, 
physical forces come into 
play which make its speed 
very dangerous. High mor- 
tality among dive-bomber 
pilots in German Stukas 
forced the development of 
wing-flaps which reduced the 
diving speed to a safe 279 
m.ph. Unlimited diving 
speed, resulting in pull-out 
forces of five G’s and above, 
cannot be borne by a human body for more than three seconds. 
Means must be found to protect the pilot’s body against drain- 
ing of blood from the brain and unconsciousness. If he could lie 
down in a prone position, he might fight off this tendency 
toward “blacking out.” But this is virtually impossible in 
present-day planes. 

Experiments along this line were conducted in the Army’s 
XC-35 stratosphere pressure-cabin plane, and in the gondola 
of the Explorer II, the balloon in which Captains A. W. Stevens 
and Orval Anderson ascended to a record-breaking 72,395 
feet in 1935. In the balloon gondola, a mixture of liquid oxygen 
and nitrogen was released to provide 27 cubic feet of pure 
oxygen per hour at a pressure of nine pounds per square inch, 
equivalent to 13,000 feet altitude, was maintained during the 
flight. 

During that flight, solar heat maintained an interior tem- 
perature in the gondola varying from 10.4 degrees F. to 43.7 
degrees F. Exterior temperatures dropped from zero F. at 
16,700 feet to a minimum of 81 degrees below zero F. at 68,000 
feet. Much valuable data was recorded 

All of this equipment, both in the laboratory and in experi- 
mental airplanes and balloons, shows how energetically the 
laboratory handles its responsibility. The laboratory was 
set up as clearing-house of professional and technical informa- 
tion for Air Force flight surgeons. From that purely service 
beginning, it has grown and expanded until today the lab- 
oratory holds jurisdiction over flight surgeons and aero medical 
practice throughout the Army. It establishes tests given 
applicants for appointment as flying cadet throughout the 
field of civilian medicine. It leads the medical profession 
toward a better understanding of the physical, medical and 
psychological problems arising when normal human beings 

(Continued on page 216) 








ARMAMENT 


Any military airplane is only as good as 


its punch. U.S. Army aircraft machine guns, bombs 


and cannon can deliver the world's deadliest punch. 
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by Maj. FRANKLIN C. WOLFE 


Holder of the D.F.C., Major Wolfe was born 
in Colorado, Oct. 4, 1902. He joined Army 
Graduate of Air Corps 
Technical School, he is rated senior pilot - 
and is chief, Wright Field Armament section. 


Aviation in 1925. 


HE war abroad has necessitated rearming American-built 

fighting planes, bringing about changes in design to allow 

heavier armament—more and heavier caliber guns, hydraulic 
and electrically-operated gun turrets for bombers, leak-proof 
gasoline tanks and added armor plating. These factors are 
vitally important in increasing planes’ combat effectiveness. 
Getting these improvements onto our warplanes and doing 
the job quickly has created a difficult problem for Army Air 
Forces’ armament experts and the Ordnance Department. 

Working together, Wright Field’s Armament Laboratory, of 
the Experimental Engineering Section, Air Corps Materiel 
Division, and the Army’s Ordnance Department are producing 
results that make American fighting planes among the most 
formidably-armed aircraft in the world. 

Armed aircraft date back to the early days at College Park, 
Maryland in 1909 when the Wright brothers were training 
America’s first military aviators—among them Maj. Gen. Henry 
H. Arnold, today Chief of the U.S. Army Air Forces. Here, 
the first machine gun was carried on an airplane and fired 
at a ground target. Crudely fashioned bombs were carried 
aloft and dropped. During the U.S. Army’s campaign against 
Villa in 1916, the first-known incident of aerial bombardment 
took place when pilots with an U.S. Air Service squadron 
sent to the Texas border made a bomb from a tin can filled 
with explosives and dropped on the outlaw bands in their 
hideouts. These were the first known incidents of arming 
the airplane for combat purposes. 

Progressive steps in making the airplane an effective military 
weapon were made during the World War period. Both Ger- 
mans and Allies introduced new methods of equipping their 
fighting planes with machine guns and bombs. As early as 
1915 German observers, flying over Paris, fired rifle shots at 
French aircraft they encountered. The French retaliated by 
giving pilots rifles and revolvers. These were not very ef- 
fective, but they produced the first aerial combats. Later, 
machine guns, some mounted on the wing and shooting over 
the propeller, and others located at various positions on the 
airplane were introduced. These soon were synchronized to 


Propped up to show newsmen the effectiveness of its armament, this 
P-40 is firing its four .30 caliber and two .50's at range targets. 
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fire through the propeller and, from then on, Germans and 
Allies both increased the fire power of their aircraft. The 
French used the first cannon, a 37 mm. Hotchkiss, on the 
Voisin airplane. Guynemer, the French ace, used a similar 
cannon, firing through the propeller shaft of a Hisso engine 
in his Spad airplane. It proved effective against balloons 
and other aircraft. Leak-proof gasoline tanks and armor- 
plating also were introduced during this period but they came 
too late; the war was over before much could be done about 
their practical application. 

Records of these experiments which took place during the 
World War were shelved in War Department files until recent 
years when the current war has brought them out again. 

Today U.S. fighting planes are being equipped with the 
latest armament features: the Bell Airacuda utilizes two 37 
mm. cannon mounted in its two engine nacelles. Both the 
Bell Airacobra (P-39) and Lockheed P-38 mount cannon and 
.30 and .50 caliber machine guns. In addition, U.'S. medium 
and heavy bombers now are utilizing hydraulic and electric 
gun turrets mounting .50 caliber guns. 

Problems concerned with putting these features on our fight- 
ing planes are many. Chiefly they are the worries of the 
Armament Laboratory. But engineers in the Armament Lab- 
oratory rely on the cooperation they get from the Army Ord- 
nance Department, which controls all U.S. arsenals and fur- 
nishes bullets, shells, bombs and guns that are installed on 
the airplanes. 

The Armament Laboratory is divided into several units, all 
under the Experimental Engineering section. These include 
the Bombing, Fire Control, Specifications, Service Liaison and 
Photo units. The Fire Control Unit is divided into two sec- 
tions, one for flexible guns, the other for fixed. Each unit 
has its own separate function. 

The Bombing Unit develops bomb sights, racks, releases 
and all mechanisms pertaining to the installation of such 
equipment in airplanes. Engineers of this unit also are 
charged with obtaining the bombs themselves from the Ord- 
nance Department. 


Close-up of Curtiss P-40 during fire-power tests shows how 
empty .50 caliber shells (arrows) are ejected from gun box. 
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These fragmentation bombs weigh from 100 to 300 pounds each. Bombers use them against movements 
of troops, seldom for heavy targets. Bomb bursts before it strikes, scattering shrapnel for yards. 


“30 CALIBER AIRCRAFT 
MACHINE GUN 


AIRCOOLED BARRELS 
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For practice bombing the Army uses these bombs which contain These are four types of guns used on U. S. planes. Smaller .30 
little powder, no shrapnel and are built of very light metals. caliber gun (top) soon will be replaced by heavy .50 caliber. 


Bombs used by the Army Air Forces vary in size from 25 to 2,000 pounds. Army Ordnance furnishes 
them to tactical units, but special armament section designs racks, releases and installs them in planes. 
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This gun, under repair, is a .50 caliber Browning. It fires 1,000 armor- 


piercing shells per minute. Gun in foreground is .30 caliber. 





Armament Section engineers are responsible for developing 
highly important bomb sights. The above is one obsolete type. 





One of many inventions exchanged between U. S. and British air 
forces is the R.A.F. power-driven turret, now on Army bombers. 





Our Air Forces use two types of bombs—fragmentation and 
demolition. These may weigh anywhere from 17 to 2.0°0 
pounds (the largest now being used). They range in price 
from $25 to $5,000. The type bomb used and its weight de- 
pend entirely upon the nature of its objective. 

The fragmentation bomb, which seldom weighs more than 
500 pounds, is used on missions aimed at ground troops 
or supply movements. These bombs are timed so that they 
explode several hundred feet in the air scattering shravnel 
over a large area. Some, however, do not explode until they 
strike the ground or some other object. They contain sufficient 
powder to blow the shell to pieces and scatter the heavy metals 
—but not as much of the explosives as the demolition bombs. 

Demolition bombs weigh between 100 and 2,000 pounds. As 
the name implies, this bomb is for demolishing an objective. 
There are three kinds: armor-piercing, semiarmor-piercing 
and general purpose. The armor-piercing bomb is used against 
objectives like a battleship, which has heavy 16-inch armor 
to protect it. These generally are in the 1,000- to 2,000-pound 
category. Smaller demolition bombs are used against fac- 
tories, supply trains, ammunition dumps. They carry a great 
amount of explosives. Testing and installing these bombs 
in the airplanes is one of the tasks facing the Bombing Unit. 

There are two methods of releasing bombs from aircraft 
today; the Bombing Unit developed both. By means of elec- 
trically-controlled selective panels, a bombardier can re- 
lease bombs one at a time or in salvo. Bombs now are car- 
ried inside bombers, doing away with the idea of hanging 
them underneath the fuselage or wings. Racks have been 
designed that serve as “cradles” for the bombs inside the 
bombers’ fuselages. This helps lessen drag and increases 
bombers’ speed. 

Another development of the Bombing Unit is the bomb 
sight. The Army has created some of the most accurate sights 
in the United States. Coordinating—by means of delicate and 
intricate instruments—speed, trajectory, wind velocity and 
other important factors such as weight, shape, size, American 
bomb sights are considered the world’s best. The develop- 
ment of these sights accounts for U.S. Air Forces’ reiying 
chiefly on precision bombing. 

Working with the Photo Unit, Bombing Unit engineers also 
have designed flash flare bombs which produce light equiva- 
lent to more than 7,000,000,000 candle power for night pho- 
tographic work. The flare is working so effectively that cam- 
eramen are making night pictures as good as daylight pic- 
tures, thus changing the whole of military operations. (See 
the article on photography on page 98.) 

Guns for bombers and fighters are the responsibility of the 
Fire Control Unit. The creation of revolving gun turrets, as 
used by the British so effectively to defend their bombers, 
has caused the Fire Control Unit to study both fixed guns 
that go on fighters and flexible guns that go in turrets. 

There are three companies in the U.S. today making armor- 
plated, glass-enclosed turrets for U.S. bombers. The turrets 
are equipped with special sights and have mounts for as many 
as four heavy machine guns. Those which are located un- 
derneath the fuselage telescope outward so that guns are 
fired from almost any angle. Special design of turrets, ap- 
plication of guns and installation on aircraft have been de- 
veloped by the Flexible Gun Unit of the Fire Control organi- 
zation. 

Fixed guns are those mounted on fighter planes generaliy 
in the nose or wings. All machine guns are .30 and .50 caliber 
Brownings. 

The .30 and .50 caliber guns fire about 1,000 rounds per 
minute. Quick bursts have been found very effective in com- 
bat. Fighters are being designed to carry about 1,500 rounds 
per loading. Planes using cannon carry several hundred 
rounds per loeding. 

One of the most difficult problems facing the Fire Control 
Unit is shell ejection. Used shells must be ejected from guns 
as rapidly as they are fired. Engineers have designed various 
methods, still are working to perfect new ones. 

On one experimental type airplane the shells were ejected 
falling directly into the backwash of the propeller and were 
thrown against the ship’s elevator surfaces, ripping them 
apart and interrupting control. Such experiences are all part 
of the experimental program of the Fire Control Unit. 

Nose guns and wing guns on USS. fighters are fired in- 

(Continued on page 214) 














RADIO 


Without radio the military airplane would be a 
comparatively helpless auxiliary to land forces. 
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RADIO 


ODERN air war demands fighting planes which can take 
Ni off for—and reach—any designated point, regardless of 

rain, snow, or fog. That today’s ships can meet this 
challenge, day or night, winter or summer, largely is due to 
radio and allied navigational aids, many of them developed 
by our Army itself at its two Wright Field units devoted to 
developing and testing aircraft radio equipment and other 
instruments. 

Larger of these is the Signal Corps aircraft laboratory, which 
has worked with the Air Corps in this field since the days 
of McCook Field, predecessor to Wright Field. First Army 
aircraft radio research centered at Ft. Monmouth, N. J., during 
the World War era. A pioneer Signal Corps group there 
experimented with radio installations in the rickety planes 
flown from the famous College Park, Md., field. Original in- 
stallation, veterans believe, was made in a French plane 
about 1914. 

World War wireless usage was confined almost entirely to 
transmitting signals from plane to ground receiving station. 
Reliable reception aloft was almost impossible, due to inter- 
ference set up by the plane’s ignition, charging generators and 
vibrating metal parts. The ground crew communicated with 
the ships by flares, cloth panels and the like. 

Soon after the war, McCook Field Signal Corps engineers 
discovered they could eliminate interference with shielding 
and bonding. Radio telephony came into general use and soon 
Army planes had two-way communication systems. Coopera- 
tive development has continued down to the present, new 
commercial improvements being adapted to military aircrafts’ 
peculiar needs. 

Two main Wright Field laboratory units, Air Navigation and 
Communications, handle radio development. Other subordi- 
nate units assist them. The Air Navigation Unit is charged 
with research on radio navigation aids—radio compasses, 
ground radio range stations 
and other similar equipment, 
and instrument landing de- 
velopments. The communica- 
tions unit’s objectives are im- 
proved radio receivers, trans- 
mitters and antennas for 
planes and ground airport sta- 
tions. 

Recent experiments by this 
laboratory aimed at discover- 
ing how different kinds of an- 
tennas work on different air- 
planes. From this data, engi- 
neers reasoned, they could 
determine the ideal antenna 
for each ship. 

Ideally, an aircraft trans- 
mitter antenna should give out 
waves in what is called a 
doughnut pattern. The maxi- 
mum wave radiation should go 
out horizontally, with little 
radiation going straight up 
into infinity or straight down 
to the ground. The pattern of 
radiation is determined largely 
by the plane’s size and shape, 
since the modern all-metal 
military ship itself acts as a 
part of the antenna. Yet it 
differs from a ground trans- 
mitting station because—with 
the plane flying unattached 
high in the clouds—it has no 
ground connection. 

By using a miniature trans- 
mitting set in a scale model of 
a fighting plane which, in turn, 


All Army heavy bombers carry elaborate radio equipment and a 
competent radio operator, usually an Army-trained enlisted man. 





by Maj. GEORGE 
V. HOLLOMAN 


For his work in perfecting Army's radio 
landing system, Major Holloman received 
D.F.C. in 1939. An Infantry officer in 
1925, he joined Air Corps in 1928. He 
helps direct Wright Field radio tests. 





is mounted on a pole on a huge wooden tower at nearby 
Patterson Field, the engineers can find the pattern a field of 
radio waves will take as they emanate from the model. The 
wave strength is measured by a device known as a field 
strength meter. Observers stand at the far end of a 70-foot 
runway atop the 50-foot tower, manipulating the model— 
which can be revolved on its pole mounting much as a plane 
would turn in flight—and checking the meter. The model may 
be placed in various flight attitudes. 

The tower test technique was worked out after a number of 
similar tests made on the ground showed a large margin of 
error from calculated performance. The engineers found that 
the only way to simulate transmission of radio signals from 
a plane in flight was to raise the model off the ground. Result: 
the tower, built entirely of wood, save for a few bolts of non- 
ferrous metal. 

The laboratory confines its research work to projects not of 
immediate commercial value, although it is in close touch with 
the radio industry and promptly applies new commercial de- 
velopments in aircraft radio. 

Working in coordination with the aircraft radio laboratory 
technicians is the second Wright Field organization, the Air 
Corps instrument-navigation laboratory. This group also 
works independently on other instrument research. 

The combined work of these two laboratories gave birth to 
the Air Corps automatic landing system, by which two Wright 
Field officers and a civilian engineer on Aug. 23, 1937, made 
the first completely automatic landing, without manipulation 
of the plane’s controls by hu- 
man hands. In other instru- 
ment landing systenis, the pilot 
governed his rate of descent 
and observed his marker bea- 
cons at various stages in the 
glide. The automatic landing 
device, however, required no 
effort on the part of the pilot 
beyond putting the ship into 
proper position and altitude at 
a specified distance from the 
field and closing the master 
switch which began the land- 
ing operation. From there on 
the entire process was carried 
out by a series of relays, actu- 
ated by impulses from the 
four radio marker beacons 
spaced at intervals across the 
landing area. At a specified 
interval after the plane passed 
over the last beacon, the 
wheels touched the runway 
and the brakes were automat- 
ically applied to the wheels. 

Research still continues on 
automatic landing, with the 
aim to simplify and further 
foolproof the system. Only a 
few years more it is predicted, 
will see an improved version 
in common usage. The system 
may even be reversed to make 
it possible to take the plane 
off the ground automatically 
also, so that the crew’s princi- 
pal duties will be to check the 

(Continued on page 210) 
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“Mocked up" communications set helps instructor explain microphone technique to these Randolph 
Field flying cadets. As pilots they must be able to handle planes’ two-way radio systems competently. 


Majors Carl J. Crane (left) and George V. Holloman pioneered 


in development of Army automatic radio landings system. 


This ship, an obsolete basic trainer, was equipped by Army Vitally important to the military airman is the radio homing 
research men as radio-controlled flying antiaircraft target. compass. Its use eliminates necessity of flying airway beams. 





PHOTOGRAPHY 


Cameras are as important to the Army Air Forces as 


machine guns. Yn many ways their shots are deadlier. 


by 


Lieut. Col. 


GEORGE W.GODDARD “&* 
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George Goddard started out to join 
the Navy in 1917 and ended up in the 
Army. Today, at 52, he's one of the 
world's great photographers, inventor 
of night air photography, an ace flyer. 


YES that see in the dark, eyes that look through haze and 

record what is hidden, eyes that reveal natural colors, eyes 

that see flaws the human eye itself cannot uncover—these 
are the eyes of the camera which Uncle Sam is using so ex- 
tensively to help build greater Air Forces. 

Photography is being put to startling new uses in our na- 
tional defense program. To give America the air superiority 
she seeks to achieve within the next three years, we must 
determine the best metals, fuels, fabrics and other vital ma- 
terials for our new fighting planes. The camera is doing its 
job as it’s never been done before. 

Specific duties now allotted cameras include searching out 
weak spots in our aircraft through recording take-off and 
landing characteristics, photographing instrument dials dur- 
ing crucial stages of test maneuvers and using color film to 
ascertain details hitherto vague. 

Air Force photography today is responsible for training 
pilots, testing metals, woods, rubber and fabrics and recording 
plane performances. Aerial photography, now utilizing color 
films and night flash pictures, is changing the whole military 
strategy. 

The Air Force uses many camera types: special night cam- 
eras, high altitude cameras, bomb spotting cameras, high 
speed cameras, infra-red cameras, long range telephoto cam- 
eras, reconnaissance cameras, special color cameras. Each 
utilizes special films, lenses, filters and other intricate mechan- 
isms Army photographic experts have devised and perfected. 
Many motion picture cameras of all makes are being used by 
Army photographers in training and testing procedures. 

At present Army Air Force photographic work is divided 
into three definite branches—training, experimental and tact- 
ical. 

Air Force photographers are trained at Lowry Field, Denver, 
Colo., under Lieut. Col. A. W. Stevens, first man to photograph 
the earth’s curvature and one of America’s foremost camera 
experts. Here Army photographers learn in two courses the 


operation principles of all ground cameras, as well as darkroom 
technique. Then they are assigned to aerial photographic mis- 
sions—the advanced course—which trains them in precision 
aerial camera use. Two primary and two advanced classes are 
conducted every six weeks, with 75 to 80 students in each class. 

But today’s real story of Air Force photography concerns 
the cameras themselves. It centers at the Wright Field pho- 
tographic experimental laboratory in Dayton, O. Here all 
new cameras and processing developments have their begin- 
nings. Here devices that have helped make American cameras 
among the best in the world were invented and put into prac- 
tical application. 

The actual obtaining of aerial photographs is handled by 
the reconnaissance squadrons in the Air Forces, the recon- 
naissance and observation squadrons acting in conjunction 
with, and providing the eyes for, the ground forces; the bom- 
bardment units which photograph the accuracy of their own 
bombing, and a photographic group composed of four squad- 
rons which are located at strategic points in the United States. 
These last-named squadrons perform the aerial mapping 
photography functions of the Air Corps and broaden the 
capabilities of the other tactical units taking aerial photographs. 

There probably are about 30,000 cameras now used or on 
order by our photographic sections. Here are some of the 
basic types: 

For night photography the K-12 camera is used. It has a 
13-inch lens, a shutter speed up to 1/100 of a second and a 
lens speed of f3.5. It takes roll or cut film, size 9x7 inches. 
The roll film comes in lengths up to 75 feet. The camera on 
one loading can take as many as 110 exposures. Another 
night camera is the K-19, still in the experimental stage. 
Similar to the K-12, the K-19 is operated electrically while the 
former is run manually. The K-19 has a 13% inch lens and 
takes an 8x10 picture. Both cameras are equipped with syn- 
chronization devices for the night photographic flash process, 
to be described later. 

High altitude cameras are a little different from those used 
specifically for night work. Two of the most common now in 
use are the K-3B and the K-7C, a newer development. Both 
are electrically operated. The K-3B has 24-inch lenses with 
three focal lengths. The K-7C takes a 9x18 inch picture. This 
latter camera also is used for reconnaissance work, making 
oblique photographic maps and prints. Also used for the 
oblique photographic mission are the K-10 camera, now almost 
obsolete, and the newer K-20, which will be sent to all photo- 
graphic squadrons some time in December. The K-10 took 
5x7 pictures; it was operated by hand, held oblique to the air- 
plane. The K-20, an improved version of the K-10, also is 
held by hand and operated manually, but it takes a 4x5 pic- 
ture on roll film, with space for 50 exposures. 

Two types of aerial cameras are used for long-range photog- 
raphy. All are equipped with telephoto lenses. Designated 

(Continued on page 107) 





AVIATION SALON 





On the following eight pages are glimpses 


of the Army Air Forces as seen through the lenses 


of four of the country’s best aviation photographers. 


Aircraft shown in this salon include 





the Douglas B-18A, Curtiss P-36A, North American BT-14, Beechcraft F-2 and Douglas B19. 
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P H O z O G R A P H Y | BLITZ DARKROOM IS ARMY'S LATEST 


(Continued from page 98) 


the K-16 and K-15 types. Both take 5x7 pictures on roll film 
or cut film. 

Most important to ground maneuvers are precision mapping 
cameras. Standard equipment in the Air Forces is the T-5 
model, which has a wide-angle lens and takes a 9x9 picture 
on roll film. Another type is the T-3A. These cameras are 
high-precision photogrammetic types. They are designed with 
special built-in view finders, shutter mechanisms, etc., 
which have been developed by the Wright Field photographic 
experimental laboratory experts. 

On many missions the Army now is using two T-3A cameras 
mounted in tandem on the same mount frame at 45° angles 
to each other, thus making an octagonal picture whose dis- 
tance from side to side is one mile from each 1,000 feet of 
altitude. If an airplane using this tandem mounting were fly- 
ing at 25,000 feet it would take in an area of approximately 550 
square miles. The T-3A, mounted in tandem, takes one ver- 
tical photograph and eight oblique photographs. The Army 
is experimenting with a new T-5 single lens mapping camera 
equipped to record on one film the time of day, date, serial 
number of the negative, altitude, speed, verticality of camera 
and all data pertaining to the photographic mission which 
might be of help in working out tactical maneuvers or test 
problems. 

The Wright Field motion picture unit uses mostly 16 mm. 
motion picture cameras, hand held, with 1-, 2- and 4-inch 
lenses. These cameras are spring wound and are on turret 
head mounts. They will take only 100 feet of film in one load- 
ing. The Air Forces, however, are using 35 mm. motor-driven 
tripod cameras with magazines holding 200 feet. These are 
equipped so new magazines can be loaded while the airplane 
is in flight. The 35 mm. movie camera has 2-, 4- and 6-inch 
lenses. 

The Air Corps photographic research laboratory has devised 
many new methods for taking and processing pictures. One 
outstanding technique permits photographing, developing and 
printing a picture in the airplane so speedily that the finished 
print may be dropped from the plane within four to five min- 
utes after the exposure has been made. But even this speed 
is not fully satisfactory; we still are seeking further shortcuts 
to reduce the time. Using prompt, accurate information on 
enemy troop movements, as well as the quick photography 
method, Air Force cameramen can supply definite photographic 
records of the effectiveness of long-range artillery within a 
few minutes after a salvo has been fired. They also can locate 
targets far out of sight, but within range of the big guns, by 
spotting them in photographs in relation to already known 
landmarks. 

Most important factors in the quick photography method 
are a compact, four-compartment processing tank which may 
be installed in any Air Force tactical ship larger than a single- 
seat pursuit plane; a special type of cut film holder which is 
used continuously as a camera holder and a processing holder; 
and a small but highly efficient printer operated in a light- 
proof zipper bag. 

The Air Force has tried the direct positive method of photog- 
raphy, whereby the picture is taken on photographic paper 
which, when developed, itself becomes the finished print. But 
this method has been discarded in favor of the conventional 
system of exposing a negative, then transferring the image to 
a positive print. The experts found the direct positive method 
could be used only under favorable daylight lighting condi- 
tions; even then the exposure had to be just right. 

Taking off and flying high over the airport selected as their 
pictorial objective, the pilot swings the plane and the camera- 
man “fires” his telephoto-lensed camera, designed for mak- 
ing oblique photographs. He doesn’t have to focus. He is 
far enough from the ground so the camera has a fixed focus 
at infinity—except when using infra-red film—where a special 
infinity focus is required. All he has to worry about is ex- 
posure and lens opening. 

As soon as the exposure is made, he takes the holder from 
the camera and immerses it in the tank’s first section. He 
pulls the slide up out of the holder so that it sticks up above 
the tank and uses it as a handle to agitate the holder in the 


Reconnaissance plane above drops exposed films (arrow) to wait- 
ing photo plane which has new “blitz darkroom" set up and ready. 


Soldier rushes exposed films to darkroom. Special tent is set 


up by inflating its pneumatic ribs from a compressed air tank. 


Photographer above develops and prints negatives in five min- 


utes with portable equipment. "Blitz buggy’ below then rushes 


prints to field commander, while photo plane takes off on new 


assignment. 


Entire system was invented and perfected by author. 
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This night flash-bomb picture illustrates military value of this type of photography. 
Clearly shown on the above Louisiana base are planes, highways and soldiers’ tents. 


tank so that the negative is fully treated in the developer for 
one minute. Replacing the slide, he removes the holder and 
transfers it to the second section of the tank, where it gets the 
same agitating process for 15 seconds, in a “stop bath” solu- 
tion. The negative then gets 75 seconds in the third tank, a 
“fixing” solution, and a five-second water rinse in the fourth 
tank. 

Each section has a non-spill lid, so that the plane can do 
ordinary maneuvers without spilling chemicals. The tank is 
jacketed in an insulation material one and one-half inches 
thick, electrically heated to a 75° constant temperature. 

After its rinse, the negative is quickly sponged off with a 
rubber squeegee, similar to those used by window washers, to 
remove extra moisture. It then is placed on the printer con- 
tact surface and covered with a sheet of transparent mate- 
rial, to keep the printing paper from getting wet. The sen- 
sitized paper is placed over the negative and the lid is brought 
down to make the exposure. The printer gets its exposure 
light from a single bulb, near the source of contact but 
shielded so it throws its light down to a reflector and is in 
evenly diffused parallel rays, with no chance of unequal light 
distribution. 

To the trained photographer there is nothing unusual about 
this procedure, but it must be remembered that the quick- 
work photographer has his arms thrust into that black zipper 
bag and is doing everything without seeing what he does. 

As soon as the print is made, the paper is placed in a holder 
similar to that used for the film, speeded through the same four 
processes of developing, stopping, fixing and rinsing. It takes 
two minutes and 35 seconds to process the film, 30 seconds to 
squeegee it and from five to 10 seconds for printing. Now it 
takes 20 seconds to develop the print, 20 seconds for stop bath, 
15 seconds for fixing and five seconds for rinse. Print drying 
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Lieutenant Colonel Goddard is shown in the 
door of a bomber with photo flash bombs. 


is eliminated by use of wax-treated paper which sheds sur- 
plus moisture. The print is placed in a light metal tube con- 
tainer with sponge rubber shock absorbers and dropped over 
the side to the ground. Time totals four minutes and 15 sec- 
onds. Wright Field officials have checked the complete process 
in under five minutes, including time required for transferring 
negative and print through the various processing stages. 

Quick photography, Air Forces style, has been a research 
subject ever since the days of Dayton’s old McCook Field labo- 
ratories in the early 1920’s. The first quick photograph of un- 
usual significance was a picture for President Coolidge, made at 
Dayton, from an airplane. The plane followed the presidential 
train to nearby Xenia, where the finished print was dropped 
to the station and handed to the president. 

While the idea is not new, present day speed indicates im- 
proved methods. A new type photographic paper holder is 
being produced experimentally to eliminate need for the hood 
over the printer. It will have the sensitized paper pasted in 
place, so it can be laid on the contact surface, the top brought 
down and the slide pulled from the holder, making the ex- 
posure. As soon as the paper is processed holder and all can 
be dropped to the ground, with a streamer attached, thus 
making unnecessary use of the tube container. The new 
holder will be of plastic or some other material discardable 
without great loss after a single use. 

The laboratory men are continuing to work, too, on papers, 
films and chemicals, to obtain still higher speeds. Eventually 
it is possible the direct positive method again will be used, 
assuming that the limited emulsions, now the best obtainable, 
can be superseded by new ones which will give a wider light 
range. 

New aerial photographic equipment developed at Wright 

(Continued on page 150) 


Complete, permanent records of test flights now are made by automatic motion picture cameras which 


photograph complete instrument panels (right). 


Test pilots formerly recorded data on scratch pads. 





























This Fairchild "Big Bertha" is used by reconnaissance planes for high Photographic giants like this vertical mapping camera cost many 


altitude oblique photography. Door is that of Beechcraft F-2. thousands of dollars. Photo maps are made by overlapping shots. 


titi 

All Army photo sections come 
under the command of Wright 
Field. They are responsible 
for tactical photographic ac- 
tivities and all processing. 


Mosaic maps of whole areas are made by assembling trimmed and corrected prints to scale on table. 
Each photograph includes a 40 per cent overlap to guard against possibility of missing subject. 


~All lip 


Automatic movie camera records 
plane landing and take-off for 
performance figure calculations. 
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METEOROLOGY 


Army Weather Service men rank among the world’s 


best forecasters. Jheir skill is a vital factor in air safety. 


in order to keep them flying it is important to their pilots 

that they be informed at all times of weather conditions 
that lie ahead so that they can fly with comparative safety. 
For this reason the Army has established one of the most 
efficiently-operated weather services in existence. 

Known as the Weather Service, U. S. Army Air Corps, the 
organization is designed to increase the percentage of military 
missions successfully performed and to reduce to a minimum 
accidents due to weather hazards. When Air Forces tactical 
units go into war or on maneuvers, weather units go along 
with them, maintaining constant contact with the vast fore- 
casting service behind the lines 

Air Corps Weather Service is a separate unit, functioning 
under the direction of Maj. A. F. Merewether in Washington, 
D. C., and directly responsible to the Chief of the Air Corps. 
It operates with the aid of a complicated network of weather 
stations spotted in hundreds of localities in every section of 
the United States and its possessions 

Continental U. S. is divided into four weather regions 
Northwest Region, with headquarters at McClellan Field in 
Sacramento, Cal.; Northeast Region, with headquarters at 
Patterson Field, Fairfield, O.; Central and Southwest Region; 
Duncan Field, San Antonio, Tex.; and the Southeast Region, 
at Maxwell Field, Montgomery, 


Mis order airplanes must fly in all kinds of weather. But 


Ala. Theodolite enables weather 
conditions at various altitudes, as shown by pilot balloon. 


The Northwest Region reports 
weather conditions in California, 
Idaho, Montana, Nevada, Ore- 
gon, Utah, Washington and Wyo- 
ming;—the Northeast Region 
covers Connecticut, Delaware, 
District of Columbia, Illinois, In- 
diana, Kentucky, Maine, Mary- 
land, Massachusetts, Michigan, 
New Hampshire, New Jersey, 
New York, Ohio, Pennsylvania, 
Rhode Island, Vermont, Vir- 
ginia, West Virginia, and Wis- 
consin;—the Southwest Region 
covers Arizona, Arkansas, Colo- 
rado, Iowa, Kansas, Minnesota, 
Missouri, Nebraska, New Mex- 
ico, North Dakota, Oklahoma, 
South Dakota and Texas;—the 
Southeast Region covers Ala- 
bama, Florida, Georgia, Louis- 
iana, Mississippi, North Carolina, 
South Carolina and Tennessee. 

Weather squadrons are as- 
signed to each regional area. 
Five weather squadrons operate 
abroad in the Philippines, New- 
foundland, Hawaii, Alaska and 
Panama. Each weather squad- 
ron consists of a headquarters 
section and the enlisted person- 
nel assigned to the various 
weather stations which are lo- 
cated within the squadron’s con- 
trol area. Personnel numbers 
between 320 to 380 men to each 
squadron. 

Weather Service itself, con- 








by Lieut. 
RICHARD ARNOLD, Jr. 


Born Dec. 22, 1913, in Brooklyn, N. Y., 
Lieutenant Arnold joined the Air Forces 
as flying cadet in 1937. He is graduate 
of Connecticut University and M.I.T. 
He is weather officer at Patterson Field. 





sisting of observation and forecasts, and the preparation of 
weather maps and charts, is performed by fixed weather sta- 
tions, by temporary field weather stations and by mobile sta- 
tions assigned to Air Corps tactical units. 

There-are various types of weather stations. The base sta- 
tion is comprised of 15 men and two officers. The officers 
must be qualified meteorologists and the enlisted men must 
be qualified as forecasters or observers. Base Stations are lo- 
cated at Langley Field, Selfridge Field and other fields where 
tactical units are stationed. Post Stations, the next unit in the 
organization of weather squadrons, consist of 10 men, one of- 
ficer qualified as a meteorologist and three forecasters. They are 
located at various sub-depots and training centers. Squadron 
stations, which have one weather officer and eight trained 
enlisted men, are located at such 
points as Ft. Knox, Ky.; Ft. Sill, 
Okla.; and at other Army posts. 
il There are also Detachment 

49 Weather Stations and Airways 

: Observer Stations at airports 

and cities where there is less 

military aviation activity. All 

of these supply information on 

eg weather conditions to the 

flying activities by means of 

teletype systems linking ll 
points. 

Every airplane that leaves the 
ground is served by a corps of 
experts scattered from one end 
of the U. S. to the other who 
are on the alert 24 hours a day 
and ready to warn the pilot 
through their radio and teletype 
network of the slighest change 
in weather conditions that 
might prove dangerous to his 
flight. These experts are on duty 
at the various stations and 
bases. 

To meet the expansion re- 
quirements, the Air Corps be- 
gan last July to train 150 me- 
teorologists at universities 
throughout the country. Those 
who complete the training are 
commissioned second lieuten- 
ants in the Air Corps reserve 
and will be assigned to the va- 
rious stations. The Air Corps 
is also training enlisted men at 
Chanute Field, Rantoul, Ill., to 
be weather forecasters and 


observers to check wind 
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Meaning of isobars, isotherms, Beaufort wind scale, etc., 
As pilots, they will receive up-to-the-minute reports 


weather observers. They will have specialists’ ratings. 

This training includes a three months’ weather observer 
course that is given four times a year and a six months’ 
weather forecaster course given twice each year. To be eli- 
gible for either course, a man must be serving a three-year 
enlistment in the U. S. Army. .He must have a high school 
education and should show a special aptitude for this training 
as indicated by grades made in the Army classification tests 
and mathematics examinations. Candidates for the forecaster’s 
course must have completed an observer’s course satisfactorily 
and are required to pass an entrance examination in elemen- 
tary mathematics and physics. Students who complete these 
courses are then ordered to weather duty at the various 
stations. 

The enlisted man who chooses the weather service must 
know mathematics, including algebra through quadratics, loga- 
rithms and plane trigonometry. He must train himself to know 
a new vocabulary which includes such words as thermody- 
namic, tephigrams, isalobars, millibar, isobar and adiabatic. 
All of these are essential to the observer and forecaster in 
making up his reports at the various weather stations. 

This course is designed to qualify students as weather ob- 
servers capable of performing all routine duties required at 
all types of weather stations, except weather forecasting and 
radio receiving. Principal emphasis is placed upon practical 
instruction in conducting surface weather observations, wind 
aloft soundings, maintenance and repair of weather instru- 
ments, weather records and the plotting of data on weather 
maps and all auxiliary charts. A course in elementary mete- 
orology is also included. 

The weather observer’s course covers a period of 12 weeks; 
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pointed out on weather map by flying cadets’ instructor. 
changing conditions aloft from the Weather Service. 


60 hours are spent on meteorology, a course in elementary 
meteorology covering the study of the atmosphere, weather 
elements and their interrelation, atmospheric circulation and 
climate; 22 hours are spent on surface observations—practical 
exercises in taking weather observations from the ground; 15 
hours in upper air observations—practical exercises in mak- 
ing pilot balloon observations of wind direction and wind speed 
at various levels; 120 hours in plotting map signals, decoding 
weather reports and entering data on weather maps; 15 hours 
in plotting wind aloft reports; 45 hours in checking and 
plotting atmosphere radio reports; seven hours in plotting 
insentropic charts, basic data for insentropic charts and 
actual drawing of the charts; seven hours plotting atmospheric 
cross sections; 60 hours on weather instruments in laboratory 
exercises in care and repair of these instruments; 22 hours in 
practical exercises in the preparation of all weather forms; 
and 22 hours as teletype operators preparing teletype perfo- 
rated tapes and the transmission of messages over local circuits. 

The weather forecaster’s course places its principal emphasis 
upon instruction in physical and dynamic meteorology and in 
practical exercises in air mass analysis, frontal analysis and 
practice forecasting. Instruction is also provided in mathe- 
matics and physics sufficient to enable the student to under- 
stand the more advanced subjects of modern weather theory. 
There is also a short course in weather station organization 
and management. 

A typical base weather station is operated by two officers, 
both of whom are graduates of a weather course at a tech- 
nical university, and 15 enlisted men, among whom are four 
forecasters, three radio operators, and weather observers, one 
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Hundreds of stations supply 24-hour-a-day data for these 
forecasts. Note effort to make pilots weather conscious. 
repair man for equipment, one clerk to handle records and 
six teletype operators who are also weather observers. 

These men compile, during 24 hours a day service, records 
and reports that include the following facts in message form 
to all other weather stations connected by teletype: location 
of the station, time, ceiling, state of sky, height and character of 
clouds, visibility, weather, obstructions to visibility, tempera- 
ture, dew point, surface wind direction and speed, atmospheric 
pressure, pressure change in last three hours, amount, kind 
and direction of clouds, state of landing field, upper air ve- 
locities at even 1,000 foot levels and the highest elevation ob- 
served. 

Each regional control office conducts continuous studies of 
seasonal climatic conditions within its control area. It main- 
tains throughout this area a 24-hour weather reporting service. 
It makes upper air observations of wind velocity by pilot bal- 
loons twice daily at an altitude of at least 15,000 feet, and 
one night balloon observation each month. In addition, each 
station maintains 24-hour weather teletype schedules for the 
reception of additional weather information from the U. S. 
Department of Commerce weather Bureaus. 

Whenever the ceiling is less than 1,000 feet and the visibility 


Checking and plotting insentrophic charts, atmosphere radio 
reports and other data sheets are part of Service training. 





less than three miles, or whenever other hazardous weather | 


conditions exist or are anticipated within an hour, information 
for radio broadcasts of local weather conditions are made 
available to the airdrome control] station every 15 minutes or 
whenever requested. 

Forecasts are issued by base weather stations as needed and 
contain information showing the state of weather to be ex- 
pected, precipitation, ceiling, visibility, surface wind, upper 
air winds and hazards. 

At each of the major weather stations, and at some sub- 
stations, a variety of weather recording instruments are em- 
ployed. Kept inside a special outdoor cabinet are maximum 
and minimum thermometers. The maximum thermometer 
records the highest temperature for the day. It is filled with 
mercury and is mounted at an angle so that the liquid will 
not go below the highest temperature recorded during the 
past 24 hour period. The minimum thermometer is also 
mounted on an angle and is filled with alcohol so that the 
lowest temperature is recorded and maintained for record at 
the daily check up. 

Also inside the “instrument shelter” is a hydrograph which 
records the changes in humidity. Human hair is used in this 
instrument because this substance is said to be the most sen- 
sitive to moisture. 

Most common of the instruments used at the base stations 
are the barometer and anemometer, which indicate atmospheric 
pressures and wind directions and velocities. The barometer 
is a glass tube filled with mercury and scaled to the thou- 
sandths of an inch. The weight of the air acts upon the mer- 
cury causing it to rise and fall as pressure increases or de- 
creases. This information is helpful to the pilot, who can 
determine by applying the data obtained to his own instru- 
ments in the airplane, just how high he is above the ground 
as in the case of dangerous visibility hazards such as fog. The 
anemometer and vane indicates the wind velocity and direc- 
tion thru the use of an arrow pointing into the wind just as 
your weather vane does. The cups, mounted on a spindle, 
are spun around as they catch the wind making possible 
velocity readings. 

In addition to this information obtained from instrument 
readings, the forecaster receives information pertaining to 
weather conditions at every weather station hourly. This is 
transmitted in code over teletype machines. Various standard 
symbols simplify the teletype messages. The symbols have 
various meanings such as: C for contact weather; N for in- 
strument weather; X means closed to all aircraft. There are 
approximately 35 stations on each teletype circuit and there 
are several circuits within each regional control area. 

At certain stations radiosonde observations of the upper at- 
mosphere are made. This operation is accomplished through 
the use of delicate radio equipment. A small radio sending 
set, weighing only a pound and a half, and containing simpli- 
fied instruments, is attached to a 6 ft. balloon filled with he- 
lium or hydrogen. The balloon is allowed to rise of its own 
accord carrying the radio equipment which immediately be- 
gins to broadcast to a receiver in the station, the conditions 
of the atmosphere found ‘through effects on the inclosed in- 
struments. Changing pressures, temperatures and varying 
amounts of water vapor in the air are thus recorded. The bal- 
loon gradually grows larger due to the lessening of the weight 
of the air upon it until it has reached an altitude of about 70,000 
feet where it has reached a size of nearly 25 ft. in diameter 
whereupon it bursts and the radio falls slowly to earth by 
parachute. 

The instruments attached to the parachute released from 
the radiosonde balloon are marked for return to the respective 
weather stations. Uncle Sam pays $5.00 each for the return 
of the small radio units. 

Records of barograph, balloon reports, thermometers, barom- 
eters, theodolites and other delicate instruments help me- 
teorologists and enlisted men compile charts for pilots. These 
include upper air diagrams, pseudo-adiabatic diagrams, tephi- 
grams, insentropic charts, surface synoptic maps, vertical cross 
sections and other charts. 

With these, the forecaster gets an instantaneous picture of 
the weather over the entire country and from this data he 
can make predictions and accurate weather reports that enable 
pilots to follow the weather conditions over their route. 

END 








PARACHUTES 


Yn addition to saving the lives of flyers, Army 
parachutes have many new uses in modern warfare. 
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rARACLAH UT E'S 





Twice each year every Army parachute must be drop-tested from 


an airplane. These two sergeants are preparing dummies for test. 


Parachute troops are not part of the Army Air Forces, but 
merely ground soldiers carried on their mission by Army transports. 





By 
FRANK G. MANSON 


A civilian engineer and chief of the Wright 
Field parachute unit, Mr. Manson has been 
with Materiel Division for 20 years. He is 
accredited with designing new type belts, 
shoes and clothing for Army's airmen. 





HEN World War I was drawing to a close, observers on 
Wise ground were surprised to see men leap from burning 

planes and float easily to earth beneath the canopies of 
giant silken umbrellas. Already a regulation part of the bal- 
loon observer’s equipment, the parachute was then, for the 
first time, being used by airplane pilots. The Germans widely 
used a device attached to the airplane itself; it often failed, 
but saved a few lives. The Allies experimented with the 
‘chute, but before anything really successful could be designed 
the war came to a close. 

The first escape by parachute from aircraft in emergency 
probably was accomblished by Jordaki Kuparento in July, 
1904, when he leaped from a burning balloon in a crudely- 
fashioned “life belt” umbrella. 

In March, 1912, the first parachute jump from an airplane 
was accomplished successfully. This was a test jump using 
the fixed-type parachute. The jump was made by Bert Berry 
near St. Louis, Mo., over Jefferson Barracks. The airplane 
was a Benoist biplane with an open cockpit. Anthony Jannus 
was at the controls. The flight reached a comparatively high 
altitude and the men were numbed by the cold. The parachute 
was carried in a metal cone attached to the plane. When 
Berry—whose body was tied to the ‘chute with a long rope 
and other harness—jumped, the jerk of his falling body pulled 
the ’chute from its container. He fell about 300 feet before 
the ‘chute blossomed and floated him easily to earth. 

During the World War the parachute saved approximately 
140 Allied balloonists’ lives. With leaps being made from alti- 
tudes between 250 to 5,000 feet, there were but five casualties 
recorded during the whole period. 

After the Armistice the Air Corps at McCook Field, led by 
Maj. E. L. Hoffman, began extensive research into the prin- 
ciples of the parachute. Manufacturers everywhere were en- 
couraged to send in parachutes or ideas. Even some foreign 
designers submitted their developments. 

There were many attempts and many failures. One July 
afternoon in 1919, a young English officer of the Royal Flying 
Corps (today’s RAF) made a demonstration jump. His ’chute 
harness broke at an altitude of 600 feet and he plunged to his 
death. From this tragedy engineers learned many facts which 


Special parachutes have been developed by the Army for drop- 
ping food, supplies and equipment to ground troops in distress. 
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At Randolph Field alone there are 1,000 parachutes in daily use. Since the big training base opened 


10 years ago, 31 instructors and cadets have saved their lives in leaps from disabled training planes. 


later helped solve vital problems in parachute development. 

Up until that time every parachute was attached to the 
airplane. Either the ‘chute was carried on the pilot’s back 
in a small pack fastened to the plane with a long rope, or the 
parachute was carried on the airplane in a container beneath 
the fuselage or wing, a rope attaching it to the pilot’s harness. 
Both ideas worked satisfactorily, since the falling body’s 
weight jerked open the parachute. On the plane from which 
the Englishman jumped, the parachute was attached to the 
fuselage in a drum-like container. When he jumped the rope 
became tangled in the fuselage and snapped. 

From study of this accident, McCook Field engineers saw 
that there was only one place for the parachute: on the avia- 
tor. This has been standard practice ever since. 

First, engineers had to answer this question: How would 
such a parachute open? It was apparent that if the jumper 
himself were free of the airplane before his ‘chute was opened 
he would have to open it himself. Few people believed that 
a man falling through space at a terrific rate of speed could 
keep his senses long enough to pull any mechanism. 


Parachute rigger here sews up packed ‘chute. Two rubber shock 
cords jerk open pack when rip cord (tube at right) is pulled. 


Again, the English flyer’s death answered a vital question. 
Observers who saw his body twisting and turning in the air 
said he was trying desperately to get the ‘chute harness ad- 
justed to save himself. 

Several officers at Mitchel Field, N. Y., volunteered to leap 
from an airplane and fall several hundred feet before opening 
their parachutes to see if there was any proof to the theory 
that man lost his senses during a fall. Each kept his senses 
perfectly. Later, after the development of the free ‘chute was 
a success and the parachute became standard equipment in 
the Army, Col. Albert W. Stevens, now commanding officer 
at Lowry Field, Denver, Colo., fell nearly 11,000 feet in 1924 
before opening his ‘chute! 

There is only one “person” who could tell the whole story 
about the parachute’s progress during those early days, but ne 
can’t talk. He’s “Dummy Joe, hero of 5,000 jumps”. It was his 
senseless form that actually did the hard work of going over- 
side in testing the various types of ‘chutes studied at McCook 
and Wright Fields. 

(Continued on page 168) 





One of the most foolproof of mechanical devices, the parachute 
is packed by trained riggers. Nylon soon may replace silk. 
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POWER 


PLANTS 


Engines, propellers and leak-proof fuel tanks get their 


start in this quiet, inconspicuous branch at Wright Field. 


in flying is smooth, precision-engineered teamwork shown 

to better advantage than in their mutual helpfulness. The 
study of that teamwork is one of Wright Field’s most important 
jobs. It has progressed steadily ever since the first airplane 
flight. Today, at Wright Field, 2,000 h.p. engines are under- 
going tests; new equipment, now being constructed, will reveal 
secrets of power plants four times that big. When designers 
produce the engines, the Air Forces will be ready to test them 
and to fit them with proper propellers 

The biggest engine-propeller team in current use is the 
2,000 h.p. Wright Duplex Cyclone and its 17-foot electric pro- 
peller, developed for the Douglas B-19. Tomorrow’s engines 
will take propellers 24 feet in diameter, some with as many 
as 10 blades, others with two sets of blades rotating in op- 
posite directions. 

The only limiting factor on the designer’s horizon is avail- 
able engines’ output. He cannot design a plane no existing 
engine can lift. But he can, on paper, design a super-ship and 
wait until Wright Field testing laboratories finally approve 
an engine which science knows will drive the plane at the 
required speed. 

The engine has to come first in any design. Aviation history 
shows virtually every successful “first flight” was a triumph 
for a new type of engine. The Wright brothers originally 
conquered the air because they had an engine that would lift 
their plane. In 1909, their first military plane, carrying a 


Tir aving i engines and propellers make a team. Nowhere 


by Lieut. Col. 
EDWIN R. PAGE 


Chief of Wright Field's Power Plant 
Branch, Lieutenant Colonel Page joined 
Signal Corps Aviation Section in 1918. 
A non-flying officer, he is 57 and one 
of Air Corps’ best engine authorities. 





pilot and passenger, flew an hour and 23 minutes with a 25 h.p. 
motor. The same year Bleriot flew his monoplane across the 
English channel with a 28 h.p. engine. These pioneers de- 
signed their own engines. 

The World War speeded competitive engine design by com- 
mercial factories. By 1916 Rolls-Royce had a 250 h.p. V-12 
engine in production. In 1917 came the first practical 1,000 
h.p. design, built by Fiat for Italy’s huge Caproni triplanes. 
Here in America the Liberty engine was designed and built 
so fast, under unusual wartime pressure, that at the close of 
the war five American manufacturers had built 13,396 of them. 

Today’s high-powered radials were made possible when 
S. D. Heron of Wright Field’s power plant laboratory produced 
a valve which assured internal cooling of high-power cylinders. 

(Continued on page 158) 


Not until Wright Field's power plant branch okays an engine can a manufacturer put it into production. 


These 1,700 h.p. twin-row Wright "Cyclones"’ now are in production for Army bombers and transports. 
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Developed originally at Wright Field, leak-proof tanks are 
going into all Army combat planes like this Douglas A-20A. 


Two-bladed propellers, like those at Randolph Field above, now 


are relegated almost entirely to trainer use by the Air Corps. 


The world's largest propellers can be tested on this Wright Field 

— — Propeller Section test rig, several of which now are being used. 
Another recent development that got its start at Wright Field 
is the four-bladed, constant-speed propeller on the Martin 
B-26 above. “Cuffs” on hubs were found to increase efficiency. 


On the Wright Field test mount below, aeronautical engi- 
neers test new engines and propellers. Both are subjected 
to stresses far in excess of any normal flight maneuvers. 
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Improvements from Experimental Engineering are added to these Vultee BT-I5's on assembly line. 


PRODUCTION 
ENGINEERING 


Jhe job of this group of engineers is to 
incorporate latest improvements in Army aircraft. 


being installed before their completion and production fig- 

ures are mounting monthly as the nation’s aircraft industry 
gets underway to manufacture the air armada Uncle Sam is 
ordering for national defense. Results are evident on every 
hand as men by the thousands—skilled technicians and labor- 
ers—pour into U. S. industrial plants. 

Focal point for this vast program of productivity as far as 
the Air Forces are concerned is the Air Corps Production En- 
gineering Section at Wright Field, where skilled engineers 
and contract attorneys prepare contracts for purchasing the 
thousands of warplanes and vast supplementary equipment. 
From this specific branch of the Air Corps come technical ex- 
perts who act as overseers at plants engaged in aircraft pro- 
duction or auxiliary factories with sub-contracts who super- 
vise the details of contract, purchase and delivery and help 
speed production efficiency. 

Air Corps purchases made by the contract section of Produc- 
tion Engineering for 1940 totalled $1,629,231,331, far exceed- 
ing combined purchases made in the four years preceding. 
Break that figure down into hundreds of individual contracts 
with industrial plants and you get an idea of the involved 


Peeing ins buildings are rising rapidly, machine tools are 


by Lieut. Col. 
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Born August 12, 1896, in Colorado, Lieu- 
tenant Colonel Wolfe has been in Army 
Aviation since 1918. Command pilot, corps 
observer and engineer, he is chief of 
Production Engineering at Wright Field. 
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task of getting new planes “into the blue.” Expansion of our 
Air Forces has been revised upward since 1939 when the 5,500 
plane program was set up—and nobody knows whether the 
revisions are finished yet. 

In 1939 Congress authorized purchase of 3,032 airplanes. 
Progress of the war in Europe, however, brought about drastic 
increases in the number of planes judged adequate for our 
hemisphere defense. This new program resolves itself into 
approximately 35,000 Army planes and 15,000 for the Navy. 
It also involves many headaches. 
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At the outset of the procurement program it had to be de- 
cided whether to buy standard types which could be turned 
out rapidly or to order development type airplanes which were 
not far enough along to go into immediate mass production, 
but which were designed for improved performance over all 
standard types. 

Advocates of standardization were met with the telling argu- 
ment that rapid European developments in military aviation 
would render U. S. planes obsolete in very short order. The 
decision was finally made in favor of purchasing the newer 
development airplanes, some of which still were on the de- 
sign boards. Facilities were arranged to speed new types 
through preliminary stages so that tests would be completed 
and they would be ready for mass production by the time ad- 
ditional plant space and machine tools had been provided and 
sufficient funds appropriated. 

It was the time required to reach this decision that made 
production on our warplanes seem so slow. As new, im- 
proved fighters are pouring off assembly lines today it is ap- 
parent that the choice was a wise one. Now our planes are 
beginning to make their weight felt in the European conflict 
and are equal to and even superior to their counterparts in 
the RAF and Luftwaffe. 

Inadequacy of firepower, lack of leak-proof fuel tanks and 
armor plate, were the main objections to the first American 
planes to reach Europe. These are all natural consequences 
of a philosophy in aircraft design which was seeking superior 
performance rather than formidable armament arrangements. 

Wright Field observers—most of them production engineers 

hurried to France and England in early 1940 to study guns 
and armor on the planes being used in combat. Their recom- 
mendations when they returned have resulted in increased 
firepower and more protection, even at the expense of speed 
and range on planes under construction for our air defense. 
These changes necessitated re-designing numerous parts, re- 
placement of certain armament articles and design of addi- 
tional equipment. All of these were problems for the Produc- 
tion Engineering Section, because they were directly con- 
cerned with the production airplane requiring modified 
changes in it. Instead of increasing ammunition loads in our 
warplanes, as the British did, our engineers chose to develop 
new corrective sights to improve gunnery and to make exist- 
ing ammunition load more telling. Heavier caliber machine 


The Army's warplane strength since 1922 has a 
been meaiocre until presen: war (dotted line). a 





guns were installed, power turrets were applied, new leak- 
proof tanks were developed and additional guns were in- 
stalled in our newest fighters and bombers. Shell-firing can- 
non provided still harder-hitting power. (For a more detailed 
account of these developments see story on armament else- 
where in this issue.) 

Arming and armoring our planes resulted in slowing up 
aircraft production so that needed changes could be incor- 
porated. Jumping into production on airplanes and engines 
of an experimental type was a serious problem. Although 
under control now it still presents serious difficulties. Pro- 
duction Engineering faces the task; changes have been made 
in its whole operating system. 

Prior to the expansion period, the Army bought one ex- 
perimental airplane, tested it, oftentimes to destruction, be- 
fore ordering it in small quantities. The whole process took 
anywhere from one to five years. Now planes have been 

(Continued on page 200) 


Portable instrument tester illustrates part of Production 
Engineering job of keeping Army planes in use up to date. 
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MAINTENANCE 
COMMAND 


by Brig. Gen. HENRY J. F. MILLER 


A West Pointer, Brigadier General Miller 
transferred from Cavalry to Air Service in 
1920. Born in New Jersey, September 10, 
1890, today he is chief of Air Forces’ new 
Wright Field. 


Maintenance Command at 


Materiel Division at Wright Field is the housekeeping body 

known on the organization charts as the Maintenance 
Command. It does the same job for the Army Air Forces that 
the Quartermaster Corps does for the regular Army. Brand- 
new, established only since April 29, 1941, the Maintenance 
Command supersedes several older sections in the Materiel 
Division’s complex set-up. It is charged specifically with Air 
Forces supply, maintenance, warehousing and transport be- 
tween stations; and must provide amazingly fast service to 
fighting units anywhere in this hemisphere. 

Under the supervision of the division’s chief, Brig. Gen. Oliver 
P. Echols, the Maintenance Command consists of a headquar- 
ters staff and certain operating subdivisions. It has one flying 
branch: a transport wing based at Wright Field and four 
maintenance wings based near each Air Force Headquarters in 
continental U. S. 

The Maintenance Command uses both military and civilian 
personnel. Commissioned officers command all units. All per- 
sonnel at Command headquarters, wing headquarters, group 
headquarters, control depots and sub-depots are civilians. 
Transport wing and air depot group (mobile) personnel all 
are drawn from the Service. 


Asses the lesser-known, but most vital, functions of the 





On hand in Maintenance Command storehouse is a supply of 
trainer engines, Orders are filled promptly and delivered by plane. 








Following standard Air Forces procedure, the transport 
wing is organized just like a combat wing. Transport planes, 
however, are not expected to enter a combat zone except to 
deliver supplies and get out as rapidly as possible under heavy 
escort. They are large air-freight craft with no defensive 
equipment. 

Within this framework of headquarters in each Air Forces 
area and at Wright Field, the Maintenance Command has 
organized the strangest airline in the world. It operates on 
schedule, boasts a faster running-time than any civilian air- 
line and can carry tremendous loads. Furthermore, this air- 
line flies on schedule from Wright Field to Panama; carries 
tons of Army mail on daily trips to Washington; and can fly 
a general or a generator to Alaska or Arkansas on a moment’s 
notice. 

It covers not only the continental U.S. but every point served 
by the Air Forces overseas . . . Greenland, Guatemala, Hon- 
duras, Hoboken and Hawaii. This particular phase of the 
Maintenance Command is covered more thoroughly in the 
cargo and transport article elsewhere in this issue. Nerve 
center of this vast service network is the spread-out warehouse 
and command headquarters at Wright Field. Directly subordi- 
nate to it are complicated air depots located at Fairfield, O.; 
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All kinds of airplane spare parts, including complete wings and 
tails, are stocked so rush orders can be dispatched immediately. 
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This organization buys supplies 
for the entire Army Air Forces, replaces 


or adds to them, and keeps flyers and 





ground crews working together efficiently. 


One of the duties of Maintenance Command is to supply air bases with refuelling trucks. Before 


Air Corps buys such trucks they must be tested and approved by Experimental Engineering section. 





Merely supplying Air Forces pilots is a man-sized job. Helmets, At Randolph Field alone, nearly 1,000 aviation cadets must be 
goggles, clothing and textbooks all must come from Maintenance. supplied with such things as winter flight clothes and boots. 
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Middletown, Pa.; Sacramento, Cal.; San Antonio, Tex.; Ogden, 
Utah; Mobile, Ala.; and in Hawaii, the Philippines and Pan- 
ama. Other depots are being constructed to add to the Main- 
tenance Command’s facilities. They will be located at Rome, 
N. Y., Wellston, Ga.; Oklahoma City, Okla.; and at other stra- 
tegic points. One or more transport squadrons are stationed at 
each depot to haul extra priority freight shipments to Air 
Forces units in emergencies. 

These depots are similar to regional warehouse facilities in 
a large commercial business. They are enormous storage build- 
ings ranged around the edges of large air fields. There are 
factories and offices at each point, staffed largely by civilian 
personnel in the employ of, and under the command of, Air 
Forces officers. Working in the Patterson Field supply depot 
unit alone are more than 500 civilians and 10 army officers, 
figures closely paralleled at other air depots. They act as 
branch warehouses and repair centers; as factory branches for 
the construction of specialized equipment; and as accounting, 
procurement, distribution and transportation division points 
in the national maintenance organization 

Special storage facilities are necessary. Rubber must be kept 
in temperature-regulated hangars to prevent expansion, con- 
traction, or rotting. Wing sections, elevators, ailerons and rud- 
ders must be kept in dark rooms so that the highly evaporative 
dope and painted surfaces will not warp the giant sections. 
Oil and gasoline requires underground vats. Special vaults 
prevent deflection of compasses and other intricate instruments. 





Typical of the supplies kept inventoried are the small hard- 
ware items above and airplane tire tubes (left). These pic- 
tures show representative sections of one of the Army's depots. 


Great quantities of film are stored at each depot in cold 
rooms. 

From them, supplies are issued to Combat Command tactical 
squadrons or any other Air Forces unit. They also supply the 
Air Corps’ training schools. Each depot covers a surrounding 
area of states. Each has a set of initials which appear on each 
air freight package it sends out or receives. For instance, 
packages marked “F.A.D.” are sent to Fairfield, O., warehouses 
and distributed to stations in North Dakota, South Dakota, 
Nebraska, Kansas, Minnesota, Iowa, Missouri, Wisconsin, IIl- 
inois, Indiana, Michigan, Ohio, Kentucky and Tennessee. 

Middletown, Pa., is symbolized by the initials M.A.D. and 
serves the New England states, New York, New Jersey, Dela- 
ware, Maryland, West Virginia, Virginia, the new island bases 
being established at Newfoundland, Trinidad and Puerto Rico 
and supplies the big base at Panama. 

The Mobile depot’s initials are Mo.A.D. It flies supplies to 
South Carolina, Georgia, Alabama, Mississippi and Florida. At 
San Antonio (S.A.A.D.) schedules are flown to stations in 
Oklahoma, Texas, New Mexico, Arkansas, Arizona and Louisi- 
ana. 

Sacramento (S.A.D.) supplies California, Hawaii, Alaska and 
the Philippines. And Ogden, Utah, (O.A.D.) controls sup- 
plies sent to Washington, Oregon, Nevada, Idaho, Montana, 
Utah, Wyoming and Colorado. 

To keep the thousands of inventory items straight and speed 
up handling, the Maintenance Command has assigned some of 
its field units certain items to handle. In this way the head- 
quarters section hopes to develop special knowledge and skill 
in the personnel, so that they can answer any question apt to 
arise concerning articles they handle. All of these units are 
united into a separate Maintenance Command subsidiary 
called the Field Service Section. This section, in turn, is di- 
vided again into three groups—supply, maintenance and logis- 
tics and publications. In addition to the 500 or more workers 
stationed in the supply depot units at each of the various air 
depots, there are approximately 450 workers in the Field Serv- 
ice Section at Wright Field. 

Going farther into the organization chart’s fine print, we 
see that groups are divided into units, each of which handles 
only one or two items. One unit handles fuels, chemicals, 











. 





si- 


nd 
p- 
na, 


ed 

of 
d- 
cil] 


ire 
iry 
ji- 
is- 
ers 
air 
= 








In the engine parts storeroom of Sacramento (Cal.) Air Depot 
{above) are crates of pistons, cylinders, valves and spark 
plugs. Always on hand, too, are replacement wings (right). 


paints and lubricants. Another is charged with airplane parts: 
wing sections, landing gears, wheels, rudders, tail assemblies 
and a thousand other things. Command therefore is simpli- 
fied; each group commander can hold his subordinate unit 
commanders responsible for the items in their lists, instead of 
having to know everything about each item himself. 

Supply and maintenance organizations get supplies to Air 
Forces stations and maintain them. The third section, logis- 
ticas and publications, refers to a little-known policy of com- 
piling and tabulating miles of statistics on the performance of 
every item in the Maintenance Command. The undertaking’s 
magnitude requires a separate division of the Field Service 
Section to keep it up to date and accurate. 

This latter section has no relation to the Air Corps Infor- 
mation Section. It handies no public releases, nor does it 
edit house organs. Its publications are highly technical engi- 
neering or tactical manuals for Air Forces officers’ study. They 
concern such topics as the installation of a 37 mm. cannon or 
wing-flutter calibration in an interceptor at a 600 m.p.h. theo- 
retical speed. 

The term “Maintenance Command” and the necessity for 
dry, routine compilation of endless inventories sounds like an 
uninteresting job. It has, however, some interesting features. 
One of these is the mobile depot repair squadron attached to 
each Air Force area. This is a flying armada of mechanics 
in well-equipped transports. They have elaborate tools with 
which to do intricate repair work anywhere their ships can 
land. If a damaged plane is not an utter washout and if they 
can land close to it, they usually can get it back into the air. 
At Field Service Maintenance Branches—as described else- 
where in this article—they then can be completely repaired 
by the skilled metal workers, welders, propeller experts, ma- 
chinists, pattern markers, aeronautical mechanics, electrical 
workers and radio experts on duty there. 

Another Maintenance Command job which never becomes 
monontonous is the dispatching clerk’s. He receives, at Fair- 
field alone, 600 railway carloads—about 33 million pounds— 
of merchandise a month. He is only one of eight such receiv- 
ing clerks in the organization, which indicates that the Mainte- 
nance Command must find space for 264,000,000 pounds of in- 
coming freight monthly, store it, issue it out to stations, trans- 
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port it, maintain it after crackups and collisions, keep volu- 
minous records on it and account for it to the Materiel Divi- 
sion. The Supply Branch also includes an organization to dis- 
pose of surplus properties—equipment no longer useful to the 
Air Corps, but valuable to other Government agencies 

Wright Field authorities say that about 10 carloads of freight 
a day are being shipped from each of the eight air depots to 
units within their control areas. For delivery to the various 
stations throughout these air depots’ respective control areas, 
the latest trucks and trailers, freight trains and airplanes are 
used. Patterson Field has a fleet of four tractor-trailer freight 
hauling trucks doing this job. This number is being increased 
to nine as soon as the equipment is available. Other depots 
have about the same number. On orders necessitating speed, 
transport planes are of course employed. 

The magnitude of the Maintenance Command’s responsibility 
is shown by brief glimpses at inventory sheets. At Patterson 
Field, in one warehouse, are more than 700 engines, from 100 
to 2,000 h.p., valued at more than $5,000,000. Prices vary from 
$8,000 to $18,000. A pilot receives complete winter and summer 
flying costumes. The nearest depot supply unit fits him out, 
depot tailors making necessary alterations. Total cost is about 
$250 per man for flying equipment. Multiply this by 150,000 
pilots and you'll get an idea of what it will cost to equip an air 
fleet the size of ours. The total is something like $7,250,000 for 
pilots’ equipment alone. 

(Continued on page 178) 
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Current Army transports are counterparts of the Douglas DC-2's and DC-3's used by the airlines. 


All Air Forces supplies go by air if possible. Jo 
handle the job, the Army operates one of the world's 
biggest, busiest passenger ard freight airline systems. 


YES that gaze skyward these days and see a big trans- 

port plane’s glistening silvery wings visualize well-to-do 

passengers and pretty hostesses in upholstered, sound- 
proofed cabins. They assume the ship to be a luxurious air- 
liner on a scheduled run. Often they are wrong. It would 
surprise groundlings to see inside a practically bare cabin 
with no seats or trimmings, filled with freight ranging from 
spark plugs to entire airplane engines; from fuselage parts 
to complete wing sections of small airplanes. Sometimes there 
are armed pilots and crews guarding shipments so valuable 
that ordinary means of transportation cannot be used. 

This, then, is an Army transport squadron cargo airplane. 
Exploits of fast-flying pursuit ships and giant long-range 
bombers hold public attention. Cargo and transport planes 
are seldom in the news. Also in the background are the men 
who fly the cargo ships and the ground organizations that 
keep them in the air. 

But the transport squadrons make up the largest air freight 
line in the nation—a freight line operated by Uncle Sam to 
keep Air Force tactical units throughout our possessions ser- 
viced, supplied and ready for action at all times. 

Airplanes, no matter how many of them are on hand, are 
useless unless they can be kept flying. It takes almost two 
auxiliary planes to keep one combat plane in the air. Planes 
depreciate rapidly under the gruelling conditions of combat 
maneuvers or actual warfare. Thus, it is importent that spark 
plugs, engines, wing sections, rudders, elevators, wheels, tires, 
cowlings, machine guns, bombs, bomb sights, ammunition, 
rivets, seats, armor plate and hundreds of other vital acces- 
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in 1918, became a Cavalry officer 
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42, he heads 10th Transport Group. 





sories are available instantly to tactical units when needed. 

The Air Forces have organized transport squadrons because 
of the need for speed in emergencies. In the early Air Corps 
days cargo airplanes were available, attached here and there 
to various Air Corps stations. They were flown on freight- 
carrying missions only when there was an emergency. The 
organization was widespread and had no central headquarters. 
Only in recent years has the Army seen the real value of 
cargo shipments by air. 

The first cargo ship so designated by the Air Corps was the 
C-1, a biplane resembling World War ships. It was a Douglas, 
powered by a single 450 h.p. Liberty engine. Its useful load 
was low, speed was slow, range was short and safety ques- 
tionable. Compared with the Douglas C-47 transport planes 
now in use, it offered a decided contrast. Today’s ships are 
monoplanes powered by two air-cooled radial engines develop- 
ing 1,200 h.p. each. Their useful loads are high—nearly two 





oom 





125 





Army cargo planes all have special freight-loading doors and 
are rapidly convertible to either freight or personnel loads. 


tons of freight plus crew and full equipment; cruising speeds 
approach 200 m.p.h.; maximum range is 1,500 miles. Minimum 
maintenance is necessary. They have a very high safety 
record. A newer plane called the Curtiss C-20, not yet in 
use, will have the same performance and carry over seven 
tons of freight. 

Transport service history dates back to the time when the 
War Department was organizing GHQ Air Force. In 1935 the 
transport squadrons became a separate part of the Air Corps. 
The lst Transport Squadron was organized at Patterson Field, 
Fairfield Air Depot, near Dayton, O. Since that time the 5th, 
9th, 11th, 13th and 63rd Headquarters Squadrons have been 
activated there. Other squadrons have been formed at air 
depots located at Middletown, Pa.; Sacramento, Cal.; and San 
Antonio, Tex. Plans already have been laid to establish addi- 
tional squadrons at Ogden, Utah, and Mobile, Ala., as soon 
as these two new air depots are completed. 

The 10th Transport Group was the original organization of 
transport squadrons into a larger unit. It consisted of one 
quadron of two Bellanca C-27’s attached to each air depot. 
In 1936 these planes were augmented by two Douglas DC-2’s 
(called C-33’s in the Air Corps) assigned to each squadron. 
In 1938, payloads and speed were increased again with the 
addi'ion of 39 Douglas C-39’s (modifed DC-3’s). Now trans- 
port groups are stationed at each air depot. 

Transport units are established entirely separate from the 


Be'ow is a typical Army store room of supplies awaiting shipment by air. Every 
conceivable item, from pencils to whole wing sections, makes up a typical load. 


One Army transport can carry several airplane engines and acces- 
sories at once. Many engines now are delivered to Army by air. 


Combat Command. However, maintenance of the tactical 
squadron airplanes is primarily a transport group responsibility. 

Jurisdiction over Air Corps depots and the activities of base 
fields in Alaska, Puerto Rico, Hawaii and the Philippines is 
directly in the hands of the Chief of the Materiel Division, 
Maj. Gen. Oliver P. Echols, stationed in Washington in the 
Office of the Chief of Air Corps. 

To relieve pressure on Wright Field’s command—which is 
badly over-worked with defense contracts, engineering and 
experimental development, not to mention growing problems 
in procurement presented by new defense plans—a new divi- 
sion has been established at Patterson Field, Fairfield, O., 
known as the Maintenance Command, under Col. H. J. F 
Miller, who controls maintenance and supply needs of all Air 
Corps depots throughout the U. S. and its possessions, includ- 
ing all new bases leased from Britain. 

Part of the Maintenance Command is the 50th Transport 
Wing, which is based at Wright Field under Lieut. Col. F. S. 
Borum. This wing commands all activities of the six trans- 
port groups at the air depots in continental United States 
Each group, in turn, is composed of three squadrons. The 
present organization tables for a transport squadron call for 
13 cargo airplanes, 40 officers and 161 enlisted men. Twenty 
of these officers must be first pilots. That means they must 
have instrument ratings and other qualifications comparable 
to first pilots on commercial airlines. Many of them are reserve 


Important to Army squadrons is a constant 
supply of propellers deliverable by plane. 
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officers who, before being called to active duty, were airline 
pilots. A present shortage of first pilots is being remedied as 
rapidly as possible. It is this shortage of skilled manpower 
and planes which today limits operations 

The shortage of tfansport airplanes, according to the latest 
information, will soon be remedied. The Army is to acquire 
600 new, modified cargo planes of the same type now being 
flown by the airlines. These ships are scheduled for delivery 
this fall. In time of emergency the Government can utilize 
the air lines’ equipment, although this move probably never 
will be necessary. There are 350 airliners now in use by com- 
mercial airline companies. These ships, with their interiors 
stripped, could be converted easily into freight transports 
There also are some other cargo airplanes of modern design 
at various technical schools and staff headquarters which could 
be transferred to transport groups 

Since their beginning in 1935, the transport groups have 
been doing the highly essential job of carrying supplies and 
sub-assemblies urgently needed by the tactical squadrons 
They are being called upon to carry more and more pilots 
from one field to another; to fly inspection personnel to dis- 
trict offices; to conduct flights for Congressional inspections; 
and to expedite delivery of important parts such as engines, 
rudders, etc. Their post duties include removal of injured sol- 
diers and civilians to hospitals and delivery of serums and 
medicines to isolated areas. 

Recently the planes at Patterson Field have flown daily 
mail runs between Wright Field and Washington, carrying 
sealed orders and contracts concerned with the nation’s big 


One method used to transport propellers when a cargo plane's 
interior is filled is to bolt them underneath the fuselage. 





defense spending program. For 16 days just after Congress 
okayed the President’s Air Forces budget, transport planes 
carried contracts totalling as much as $126,000,000 a day to air- 
craft manufacturers throughout the country. In 1940, more 
than 450 West Point cadets were flown in a 15-plane forma- 
tion from West Point to Langley Field, thence to Wright Field 
and return to West Point in Air Corps iransports. While in 
the air, the cadets were instructed in elementary navigation 
and airplane flying characteristics. They were allowed to sit 
in the co-pilot’s seat and were given rudimentary instruction 
in the 150 control gadgets in these planes. Their papers on 
navigation and ground speed problems had been prepared by 
the West Point Air Corps detachment under the direction of 
Maj. John M. Weikert, commanding. They were graded by 
the pilot personnel. Object of this tour was to interest the 
cadets in selecting the Air Forces for their branch during their 
service careers. 

In conjunction with the infantry, the transport squadrons 
are aiding the development of the parachute battalion at Fort 
Benning, Ga., carrying men aloft for parachute-jumping prac- 
tice. This practice in formation flying enables the pilots to 
fit more easily into bombardment and other combat formations. 
Many officers believe that young pilots just out of school re- 
ceive training in transport groups which is unparalleled else- 
where in aviation. They immediately learn blind flying and 
instrument “let-downs” in any sort of weather. 

Transport groups at the various air depots operate within 
specified control areas. The depot at Sacramento services all 
Air Forces units in Washington, Idaho, Montana, Wyoming, 


New Allison engines are picked up at the factory by Army cargo 
planes and flown to aircraft factories building pursuit ships. 
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Oregon, Utah, California and Nevada. San Antonio Air Depot 
is responsible for units in Arizona, Colorado, New Mexico, 
Texas, Oklahoma, Arkansas and Louisiana. Patterson Field’s 
control area consists of Alabama, Mississippi, part of Georgia 
and Florida, Tennessee, Kentucky, Ohio, Indiana, Michigan, 
Minnesota, Wisconsin, Illinois, Missouri, Iowa, Kansas, Ne- 
braska and South and North Dakota. Middletown Air Depot 
covers Maine, Vermont, New York, New Hampshire, Rhode 
Island, Massachusetts, Connecticut, North Carolina and parts 
of Florida and Georgia. Control areas for the two new depots 
have not yet been selected, but it is probable that a portion of 
older depot areas will be divided between them. 

Freight carried in Air Corps transport planes is classified 
in three ways: ordinary freight, priority freight and extra pri- 
ority freight. Because of equipment and personnel shortages, 
only extra priority freight is being handled at present. Each 
classification covers specific articles. Office supplies and stand- 
ard airplane parts go as ordinary freight unless urgent need 
for them necessitates an extra priority rating. Generally these 
items need not be shipped by air. To get them to the various 
fields within its control area, the Army has assigned heavy 
trucks and trailers to each transport group. They are main- 
tained, serviced, garaged and driven by members of the trans- 
port squadrons, 

Priority freight consists of supplies or parts needed by combat 
squadrons to keep planes flying. Included are parts to repair 
planes recently damaged. Personnel to aid in the repair of 
planes forced down go with the repair parts to the scene. 

Extra priority freight covers plane parts furnished by the 


Government and needed by manufacturers to complete their 
orders. Transport outfits are often called upon to carry engines 
to airplane factories across the continent so that lack of power 
plants does not halt production. Items classified as extra pri- 
ority freight are rushed to their destinations as quickly as 
possible. 

Freight shipments go out on regular “wing scheduled” flights 
between depots, or local or “group scheduled” flights to fields 
within the control areas. Two types of shipments are made 
from one air depot to another: inter-depot flights, as from 
Patterson Field to San Antonio, or from Middletown to Mobile; 
and intra-depot flights, such as freight trips from a depot to 
fields within its control area. An example would be a flight 
from Patterson Field to Selfridge Field, Mich., or from Middle- 
town to Langley Field, Va. 

There are also regularly-scheduled flights from various de- 
pots to the Panama Canal Zone and to Puerto Rico. Every 
Saturday there is a flight from Patterson Field to Panama via 
San Antonio, Brownsville, Tex.; Vera Cruz, Mexico; Guate- 
mala City, Guatemala; Managua, Nicaragua; and the Canal 
Zone. When needed, there is an extra flight from Middletown, 
Pa., Air Depot to Puerto Rico via Miami and Camaguey, Cuba. 
Sacramento Air Depot sends a flight when necessary to fields 
in Alaska via Seattle, Juneau, Ketchikan, Anchorage and Fair- 
banks, Alaska. 

Tracing a shipment is interesting as an illustration of the 
transport wing’s operations methods. Let us imagine that a 
pursuit group at Selfridge Field, near Mt. Clemens, Mich., 

(Continued on page 200) 


Through the wide doorway of this Sacramento Air Depot transport can be seen cases of supplies and 


equipment destined for an Army base. The Air Corps’ transport system will be country's largest. 
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AIR 
BASES 


Without complete, well-equipped 
bases, an air force is helpless no 


matter how great its striking power. 


and its hemisphere neighbors to pioneer new air frontiers. 

The milestones of this trek over the skyways are the air 
bases springing up in all parts of America’s potential field of 
action. 

From the Arctic Circle to the South American hump and 
from the islands of the Atlantic to the remote and lonely coral 
atolls of the Pacific, the firmness and security of American air 
defense is measured by the size, the strength and the location 
of its air bases. In all parts of the United States and its ter- 
ritories new air bases, stations, depots and training fields are in 
process of construction or enlargement. There is no more 
vital or colorful phase of American defense than this estab- 
lishment of new defense frontiers and outposts for protection 
of human liberty and the American way of life. Our acquisi- 
tion of base sites in Newfoundland, Bermuda, the West Indies 
and on the British Guiana coast of South America, is at once 
an opportunity and a challenge—an opportunity to push a lit- 
tle farther from our threshold the menace of aggression; a 
challenge to American energy and spirit. 

The air base is air power’s foundation—the eagle nest. The 


| present world emergency is forcing the United States 


by Col. 
FRANK M. KENNEDY 


Born in Illinois July 10, 1896, Colonel 
Kennedy joined Infantry in 1908, changed 
to Air Service in 1917. He is graduate of 
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modern air base is much more than merely an airdrome. It 
is today an area, sometimes many miles in extent, in which 
there may be many airdromes to which the air force based 
there may be scattered. Peacetime airdromes, easily seen 
from the air, advertise their presence to all who fly. This is 
at once a peacetime advantage and a wartime peril. In time 
of war, the combat squadrons must scatter and the peacetime 
airdrome expands into a wartime air base area. 

The air base must include not only landing facilities, but 
also maintenance and repair shops, warehouses, gasoline stor- 
age and servicing facilities, bomb and ammunition depots, 
quarters for combat and maintenance crews, messing and rec- 
reational facilities and other essentials. There may be bomb- 
ing and gunnery ranges, night flying practice areas and class- 
rooms. There probably will be elaborate radio and wire com- 
munications systems, radio homing devices, instrument land- 
ing facilities and weather observation stations. Around the 
whole may be a far-flung network of aircraft warning posts 
as a part of the vital base area’s defense mechanism. The 
administrative personnel, the headquarters organizations, the 
parachute, photographic, signal, ordnance, quartermaster and 
other activities must be housed. There will be first aid and 
hospital facilities. 

Providing bases for the Army’s expanding air strength has 
become a tremendous undertaking. Previously the law required 
that all cantonment type construction, which of course in- 
cluded air base construction, should be done by the Quarter- 
master Corps. The burden became too great for a single or- 
ganization, however, and, on the War Department’s recom- 
mendation, Congress has authorized its division between ‘he 
Quartermaster and Engineer Corps. 

Construction of cantonments, airdromes and other facilities 
required by the Air Forces, other than a few projects far ad- 


Modern warplanes need more than just landing space. Bases like Scott Field (below) must be de- 
signed to accommodate any plane the Army has and also must have facilities to handle any servicing. 
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Far different from the commercial airport, the military air base must be able to accommodate whole 
squadrons of big, heavy airplanes. Typical is March Field (above), base for bomber and pursuit units. 


vanced when the new system went into effect last September, 
has been transferred to the Corps of Engineers. This includes 
work at the new Atlantic bases acquired from Great Britain. 
Under the division of construction duties, the Quartermaster 
Corps is handling a program of more than $1,000,000,000 worth 
of construction and the Corps of Engineers is in charge of $700,- 
000,000 worth. 

Location of a new air base is decided by strategical consider- 
ations. Bases are located in the paths of any conceivable at- 
tack from any direction, whether by way of Alaska, Greenland 
and Newfoundland, the South Atlantic or the Caribbean. 

The genera] location decided upon, a board of experienced 
officers is sent into this area to select a specific site or sites, 
taking into consideration local limitations of terrain, trans- 
portation and accommodations for men and matériel. The 
necessary land then is obtained by gift from city or county 
governments in some cases, or by purchase or condemnation. 
The terms of acquisition are approved by the Judge Advocate 
General’s Department. 

Meanwhile, preparation of detailed plans for the landing area, 
buildings and other facilities is undertaken by the Air Corps’ 
buildings and grounds division, with necessary technical per- 
sonnel’s assistance. The completed plans are turned over to 
the Corps of Engineers, which awards the necessary contracts 
for actual construction, grading, paving and other work. 

While construction is in progress, the Air Corps begins the 
organization and training of the air and ground units which 
will man the new base. By the time the Corps of Engineers 
has the base ready, the air and ground personnel usually is 
ready to take over, adding the new base to the nation’s oper- 
ational defenses. On May 18, 1941, for example, the War De- 
partment announced that 20 fledgling units of the GHQ Air 


Hangars must be inconspicuous from the air. In wartime, planes 
are scattered around the field to minimize damage from air raids. 


Force (now the Combat Command) had completed basic 
training and were being transferred to permanent stations to 
begin unit training. The 20 units, recently activated, had 
reached a training stage which permitted their separation 
from parent organizations. Five older organizations also were 
being transferred to new stations. 

All but two of the fields to which the units are moving are 
new, marking another stage of the Air Forces’ expansion 
program, the War Department explained. Five more air fields 
then were located at Fort Wayne, Ind.; East Baton Rouge, La.; 
Meridian, Miss.; Bangor, Me.; and Manchester, N. H.—sched- 
uled to be ready between June and August of this year. 

The transfers involve approximately 11,000 men, organized 
into eight bombardment groups, eight reconnaissance squad- 
rons, four headquarters squadrons, four pursuit groups and 
an air base group. Three of the new units were created on 
February 1, 1940, and the other 17 in January and February of 
this year. Many began sending advance detachments to their 
new quarters as early as May 4 to prepare facilities for the rest 
of the commands. 

Discussing bases in a recent radio address, Maj. Gen. Henry 
H. Arnold said: “The expansion of the Air Forces has made 
necessary the establishment of many additional stations and 
bases for the operation, repair and supply of new units. 
Whereas two years ago there were but six stations occupied 
primarily by Air Forces units, we have to date selected ap- 
proximately 50 new sites for stations. We also are adding two 
large Air Corps supply and repair depots to the four that ex- 
isted previously and have established two new training cen- 
ters to augment the training formerly given at Randolph and 
Kelly Fields in Texas.” 

The Air Forces expansion plan, based on legislative action by 


Civil airports like that of Orlando, Fla. (below) could handle 
many Army planes. In war, though, all markings would be hidden. 
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Army planes now can operate from many auxiliary fields at 
night with mobile lighting trucks like that above and below. 





the 76th Congress, called for 256 squadrons. Immediate provi- 
sion for a great number of additional airdromes and bases be- 


came imperative. After reorganization the Air Forces de- 
cided to establish more than 30 temporary air bases, locating 
them on civil airdromes which had sufficient landing area and 
were situated reasonably close to towns of sufficient size to 
afford the 400 or so houses required and suitable for the hous- 
ing of married officers and non-commissioned officers. These 
temporary air bases generally are large enough to house a 
group of four squadrons. 

Within the continental United States, major new bases have 
been located facing the danger points from which might come 
conceivable invasion attempts. Against the northern trans- 
Atlantic Great Circle route, with its stepping stones in Ice- 
land, Greenland and Newfoundland, the Army has opposed the 
new Northeast Air Base near Springfield, Mass. An approach 
by way of the South Atlantic and the Caribbean would be con- 
fronted by the Southeast Base at Tampa, Fla., and numerous 
other South Atlantic states airdromes. Should the attack come 
by way of Alaska, there is a major air base at Tacoma, Wash., 
and others in the Pacific Northwest. Against the threat of 





carrier-borne air attacks there are such major bases as Lang- 
ley Field, Va.; Mitchel Field, N. Y.; March Field, Riverside, 
Cal.; and Hamilton Field, Cal. Behind these are other inland 
bases, the supply bases and depots and the training bases. 

Except for Army air bases in Hawaii, the Philippines and the 
Panama Canal Zone, there were virtually no other important 
Army air installations outside the continental United States 
prior to the present emergency. This lack of outlying bases, 
a grave weakness in our defenses, now is being remedied by 
rapid construction of bases and airdromes for the Army and 
Navy in Alaska, the Aleutian Islands, the Pacific islands beyond 
Hawaii, Newfoundland, the West Indies and British Guiana. 
The possibility of still others in Central and South America is 
dependent on the growing hemisphere defense policy. 

The new air base program got under way in 1939, after Con- 
gress had appropriated an initial $300,000,000 for the air defense 
program, with $62,000,000 allocated for constructing five new 
air bases and for enlarging and improving existing Air Forces 
stations. These funds made possible a commencement of work 
in Alaska and Puerto Rico and strengthening of the Panama 
and Hawaiian installations. 

Army boards were sent out to examine proposed base sites 
in Alaska and Puerto Rico and to collect information in 
Panama and Hawaii to determine whether new bases should be 
established there or whether effort should be concentrated on 
the enlargement and improvement of existing facilities. The 
studies included location of defense installations to protect 
the bases against sea or land attack. Ground units already 
have been sent to Alaska, Newfoundland, Bermuda, Trinidad, 
Puerto Rico and other of the new air base sites for permanent 
stations. 

In August, 1939, then-Secretary of War Harry H. Woodring 
personally inspected the Panama Canal Zone. He reported 
that air force and antiaircraft installations in the Zone must 
be greatly strengthened. Movement of airplanes and antiair- 
craft troops from the United States to the Canal Zone began 
the same month. 

In September, 1940, the War Department announced reor- 
ganization of existing air base squadrons into 24 new air 
base groups, to create units more easily administered on field 
duty. The groups were composed of three squadrons each, 
resulting in a 300 per cent increase in the number of such 
squadrons. Each group now consists of a base headquarters 
and headquarters squadron, an air base squadron and a 
matériel squadron. At bases where more than one combat 
group is located, the air base group is reinforced by an extra 
matériel squadron for each combat group. Increased mobility 
is afforded through creation of the separate, relatively small 
matériel squadrons, which can be detached from the base 


.group to provide personnel for operation of temporary air- 


dromes. The reorganization also provided for special air base 
groups for assignment to the training bases. 

During the same month, the War Department announced 
that sites in the vicinity of Augusta, Ga.; New Orleans, La.; 
Tallahassee, Fla.; and West Palm Beach, Fla., had been se- 
lected for Army Air Corps tactical unit stations. It was 
planned, upon completion of housing and other construction, 
to station one pursuit group at Augusta, a bombardment group 
at New Orleans, and two pursuit groups at West Palm Beach. 
Twenty-first Wing Headquarters and the 38th Air Base Group 
(Reinforced), in addition to the 30th Bombardment Group 
(Heavy), were assigned to New Orleans a little later in the 
month. West Palm Beach was designated as a base for 8th 
Wing Headquarters, the 49th and 50th Pursuit Group (In- 
terceptor), the 40th Air Base Group and the 14th Transport 
Squadron. The 53rd Pursuit Group (Interceptor) and 22nd 
Air Base Group were assigned to Augusta. To Tallahassee 
the Army assigned the 23rd Composite Group (to be replaced 
at Orlando, Fla., by a medium bombardment group when con- 
struction at Tallahassee was completed) and the 25th Air Base 
Group. More than $5,000,000 was allocated to construction at 
these four southeastern bases. The announcement was typical 
of many similar announcements in succeeding months. 

Little more than a week later, the War Department reported 
that sites for new Air Forces stations had been selected at 
Bangor, Me.; Manchester, N. H.; Charlotte, N. C.; Atlanta, Ga.; 
Jackson, Miss.; Boise, Ida.; Bowman Field, Ky.; Albuquerque, 

(Continued on page 196) 
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As more and more emphasis is placed on military 


DOUGLAS B-I8A 


aviation, it is important that soldiers, sailors and civilians 
alike be able to recognize airplanes of their armed forces. 
The following silhouettes identify all current Army aircraft. 
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U.S. Warplanes Abroad 


Proof that our Army knows its warplanes are the 


American aircraft fighting in the European war today. 


MERICAN airplanes, hundreds of them, are playing a vital 
part in the titantic struggle abroad today, although as a na- 
tion we are still at peace. Designed by American engineers 

and built in our own factories by our own workmen, Amer- 
ican-made aircraft of every type are proving their worth 
patroling the desolate coasts of Norway and Iceland, the broad 
expanse of the Atlantic, ferreting out submarines and surface 
craft in the English Channel and battling the invaders over 
London. In Canada, over Germany, in the Near East, South 
Africa, Australia and New Zealand aircraft and motors from 
New York, Maryland, Connecticut, New Jersey, Ohio and the 
West Coast are strengthening the effort of the Allied armies. 
Their weight in the scales of battle grows heavier week by 
week. 

The purchase of airplanes outside Great Britain was in itself 
a radical departure from British policy. But the Munich Pact 
showed clearly the appalling need and British and French air 
missions both crossed the Atlantic to place orders for such 
types as they could get for adaption to their own needs. The 
conquest of Poland further demonstrated the necessity for ac- 
celerating the tempo of production and planes for Britain 
were given priority over even our own air forces in the effort 
to make up for lost time. Even this effort obviously was not 
enough and some of our own Army and Navy planes were de- 
clared surplus and sold back to manufacturers for resale to 
the Allies. The culmination of these events after the fall of 
France was the present system of sharing our output with 
Great Britain under Lend-Lease Act. This policy has greatly 
speeded delivery of American-built craft, whether shipped 
by boat or ferried by air. Deliveries of planes to England will 
reach a peak by 1942 which may make them a decisive factor 
in the present conflict. 

When the first British purchasing mission came over to sur- 
vey the possibilities of acquiring planes in the United States, 
selection was limited, at least so far as purchases in large 
quantities was concerned, to only two types, the speedy long- 
range Lockheed commercial transport, and the standard train- 
ing plane manufactured by the North American Aviation Com- 
pany and widely used by our own services. The reasons for 
this were easy to understand. The Lockheed transport was 
already in production and would need comparatively few 
changes to make it adaptable for use as a bomber or long 
range reconnaissance plane. In order to train the great num- 
ber of pilots required by the expansion of the Royal Air Force, 
it was necessary to secure a great many transitional, or ad- 
vanced trainers. As the only suitable British plane of this 
type was not in production, and would not be in production 
in quantities for some time, it was decided to contract for the 
North American advanced trainer, known to us as the AT-6 
and renamed by the British the Harvard 

Interesting to note is the fact that several hundred of each of 
these two types were ordered in 1938 and deliveries started 
late in 1939 ahead of schedule which greatly impressed the 
British. They have proved so satisfactory that additional 
orders were placed and deliveries will probably continue for 
some time. The Lockheeds, renamed the Hudson by the 
British, were found to be admirably adapted to long range 
patrols. A turret with two .303 caliber machine guns has been 
mounted on the topside of the fuselage for protection from 
attack from the rear and racks for bombs large enough for 
effective use against submarines and small surface craft have 
been fitted under the wings. Assigned to the Coastal Com- 
mand of the RAF, where they are spoken of most enthusias- 
tically, they are on daily patrol between England and Scotland 


by Brig. Gen. 
MARTIN F. SCANLON 


A military pilot and corps observer, Gen- 
eral Scanlon recently returned from sev- 
eral years’ duty as U. S. air attache in 
London. A Pennsylvanian, the 52-year-old 
genera! holds Distinguished Service Medal. 





and Norway and Denmark, criss-crossing the North Sea on 
their constant vigil against invasion. It may well have been 
one of these craft which spotted the Bismarck in the harbor 
at Bergen before her break for the Atlantic. 

The North American trainer is by now probably the most 
widely used plane of its type in the flying schools of the Em- 
pire. The Miles Master advanced trainer, which was scheduled 
to fill the needs for advanced work was not in quantity produc- 
tion at the time the original order was placed, and the Harvard 
was intended as a stopgap. The Miles trainer has not yet 
reached the quantity production stage and the American type 
is not only filling requirements in flying schools in Great 
Britain but is being used in schools in Canada, Australia, New 
Zealand and South Africa. A plant to manufacture them is 
now in production in Australia. 

As a result of the crisis which developed in Europe during 
the Spring of 1940 our Navy turned over to the French a 
quantity of SBC-4’s, the old Curtiss Helldiver. France fell 
before delivery was completed and with the exception of the 
last five, which went to the British, these planes are now dis- 
integrating at Martinique. 

The Army also turned over to the British by the resale 
method 93 A-17A’s, a Northrop attack plane of an obsolescent 
type. The market was being combed for planes of almost any 
type, obsolescent or not, which might be pressed into service 
in the emergency, the imminence of which increased with 
every day’s march of the Germans through the Low Countries 
and France. These obsolete Army attack planes, now designated 
as light bombardment, served to maintain a reserve in the 
threatened invasion of Great Britain. (Notre—A British policy 
which we might well study to our advantage, is that of main- 
taining a heavy depot reserve of all types, so that the replace- 
ment factor is one which they can count on as being in their 
favor, and one which may in itself spell the difference between 
victory and defeat.) They have been used subsequently for 
general reconnaissance in quiet areas and for advanced flying 
training. 

About this same time, the British also acquired a number 
of Grumman fighter planes, single-motored biplanes, and a 
quantity of Brewster single-motored low-wing monoplanes, 
which had been sold back to the manufacturer for that purpose. 
The Grummans were renamed the Martlet and are in use with 
the Fleet Air Arm, while the Brewster planes built for opera- 
tions with Navy aircraft carriers, have been sent to Singapore, 
where they are now being employed as fighters by the Royal 
Air Force. 

After the surrender of France, the British took over many of 
the French contracts in this country, one of which, was for 
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Left to right: Piper Coupe, Piper Cruiser, Piper Cub Trainer 


PIPER points THe way witH 
->e-A PLANE TO FULFILL YOUR 
EVERY FLIGHT REQUIREMENT 


Piper is the plane for the people of America! On the U. S. 
Civilian Pilot Training Program, where thousands of pilots are FREE FLYING COURSE 

in his own plane is offered the pur- 
chaser of a new Piper. It consists 








being trained for national defense, Piper planes outnumber all 


> ‘ ac , >» r > " ‘ 07 € iti > m4 a m 
other make combine d by more than 300 a In addition, men of daha tages of Genk Git lncteuc- 
and women of all ages are finding their wings in these de- tion . . . take-offs, landings, taxiing 


and fundamental air maneuvers. 
: >: a . At the completion of this free course 
And no wonder, for only Piper offers you a complete line from the average person is ready to solo. 


which to choose . . . a plane for every purpose. The famous 
Piper Cub tandem trainer is priced as low as $995, the roomy, ; 
three-place Piper Cruiser is but $2150 and the luxurious Piper DOWN PAYMENT PRICES START AT 
Coupe is $2575 (all prices F.A.F. Lock Haven, Pennsylvania.) 


; , , ° 
FREE FOLDER showing all the new Piper planes will be sent you on ~ 
request or may be obtained from your Piper Dealer. Or, if you wish a 
copy of the new Piper deluxe, full-color, 16-page catalog, it will be gladly 


mailed you, providing you enclose 10c in stamps or coin for postage- 


handling. Piper Aircraft Corporation, Dept. PA91, Lock Haven, Penna. EASY MONTHLY INSTALLMENTS 


pendable, economical ships over every section of the country. 











Tune in “Wings of Destiny’? NBC Every Friday 10 P.M. (E.D.S.T.) 


p | p i : R.. Continental *°65"" Piper Cub Given Away Each Week 
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several hundred Martin 167’s a _ twin- 
motored bomber. Several minor changes 
had to be made on these planes. The 
throttle on French planes, for example, 
must be pulled back to increase speed, 
while on British and American planes it 
is pushed forward. With little difficulty 
it was revamped for use by British pilots 
and large numbers of them were sent to 
the Middle East for the campaigns in 
Egypt and North Africa. Many were sent 
also to the South African air force, and 
used both as bombers and as long range 
reconnaissance planes. A newer type 
Martin is now on order. 

Another French contract taken over by 
Great Britain was with the Douglas Air- 
craft Company for a larger number of 
Bostons, a bi-motored mid-wing bomber 
designed as a fast day bomber. It was 
lightly armored and armed, relying for 
defense on speed. When the British Blen- 
heim and Fairey Battle types and German 
Ju-88, all designed on this same principle, 
were shot down in large numbers, it was 
learned that speed alone was not enough 
protection for day bombing and that day 
bombing, in many cases, was too expen- 
sive in comparison with the results ob- 
tained. Because of their speed and ex- 
ceptionally good flying characteristics the 
Bostons are now being equipped with 
additional machine guns and employed 
most successfully as night fighters. This 
is another type still being delivered 

A large number of Curtiss fighters of 
the P-36 type were acquired from the 
French. Renamed the Mohawk, they are 
now in reserve for possibly emergency 
use in South Africa and the Middle East. 
While no more of this older type is being 
delivered, the new Curtiss P-40, called 
the Tomahawk by the British, has become 
the mainstay of the British air forces in 
the Near East. Since much has been said 
about this plane in comparison to other 
British types such as the Spitfires and 
Hurricanes and the German Me-109, some 
further discussion might be in order 
here. 

The P-40 compared more than favor- 
ably in performance with the Spitfires 


First Army dive bombers, these two-place 
identical with Navy and Marine SBD-3's. 
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and Hurricane first series and with the 
Messerschmitts. Some improvements have 
been made in later series of these types, 
but there is little to choose between 
them, and the P-40 still has not been ex- 
ceeded in maneuverability and ease of 
handling. The British prefer mounting 
guns all of the same caliber, while we 
have followed the policy of using both .30 
and .50 caliber. A reasonable number of 
P-40’s or Tomahawks, were delivered in 
England and are still in reserve there, but 
one of the principal reasons for the major 
portion being sent to the Near East is one 
of supply. There is an enormous advan- 
tage in having planes of one type in one 
area, the problem of spare parts and 
maintenance simplifying themselves tre- 
mendously over those in sectors where 
many types are used. Therefore, since 
the production of Spitfires and Hurri- 
canes had been increased to where there 
were sufficient to equip all the fighter 
units in the British Isles and to maintain 
an adequate reserve, the P-40’s were not 
put in service but were retained as an 
additional emergency reserve. 

A plane which the British have found 
most useful is the PBY, the bi-motored 
flying boat manufactured by Consoli- 
dated aircraft. The Navy turned a num- 
ber of this type over to Great Britain’s 
RAF Coastal Command. They are used 
in long range reconnaissance especially 
along the convoy route to the north and 
west of Scotland and Ireland and far out 
in the Atlantic on the watch for sub- 
marines and surface raiders. It was a 
plane of this type which spotted the Bis- 
marck in her flight toward the French 
coast after sinking the Hood. The PBY’s 
are flown over and more are being turned 
out as fast as facilities will permit. 

Deliveries are steadily increasing on the 
B-24—called by the British the Liberator 
—a Consolidated four-motored land plane 
type bomber. A few are being used to 
fly ferry pilots back to this country, but 
most of them are employed by the Coastal 
Command on long distance reconnais- 
sance missions. They also are flown from 
the factory to England. 


all-metal Douglas A-24's are nearly 
They will out-perform famed Stukas. 
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B-17 Boeing four-motored bombers, 
the Flying Fortress type, already have 
been delivered to England and have par- 
ticipated in daylight bombing raids over 
Germany. They are especially suited to 
day bombing because of their high speed 
and exceptionally high ceiling. Many 
more of these are on order and will be 
coming off the assembly lines in the near 
future. In additiox. there is a large num- 
ber of the newer American types on 
order, delivery of which will be starting 
sometime in the near future. 

This steadily rising tide of aircraft de- 
liveries has not been attained without 
some difficulties, of course, but even 
there the situation is improving. For 
each American type plane ordered, the 
British have designated a “foster” com- 
pany in England, which takes each plane 
and installs such British equipment as is 
desired and makes such changes as may 
be necessary to accommodate this equip- 
ment or to satisfy ever changing special 
service requirements. For example, the 
British may desire to install their own 
type of radio equipment in the interest 
of standardization and because of a lack 
of familiarity with the American product 
and a lack of trained technical personnel 
for its proper maintenance. This substi- 
tution of radio equipment may necessitate 
minor changes in the airplane, which are 
now made in England by the “foster” 
company. Or the British may feel it 
necessary to install a British type of gun 
for the reason that plentiful supplies of 
British-made ammunition may be avail- 
able while it may be difficult to obtain 
ammunition for the American guns or to 
arrange speedily for the manufacture of 
this ammunition in England. To change 
from an American to a British gun, how- 
ever, may necessitate changes in the gun 
mount and ammunition-handling equip- 
ment. Or, in some cases, the British may 
desire to install special] navigational 
equipment or instruments which they 
have on hand in England. This can best 
be done by specialization within the 
“foster” company, by which the delay in 
making necessary alterations to receive 
new equipment is cut to a minimum. As 
rapidly as possible, however, arrange- 
ments are being made to have changes 
necessitated by the lack in England of 
supplies or special technical personnel 
made in the factories in this country. Ar- 
rangements also are being made for the 
manufacture in this country of certain 
special types of British equipment to 
meet, again, the special requirements of 
supply and maintenance, so that it my 
be installed in this country during the 
process of manufacturing the airplane, 
thus eliminating a vitally important cause 
of delay. 

Two separate depots have been estab- 
lished for the reception and maintenance 
of American planes and engines, where 
they can be completely overhauled by 
specially trained crews when necessary. 
In these and many other ways, some of 
which, it will be readily understood, may 
not be disclosed in detail, the American 
and British air forces are working to- 
gether to make our Aid-to-Britain count 
to the utmost. 

END 
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OVER The forward Government Civilian Pilot Training Program is rapidly 
creating a great reservoir of pilots and instructors in support of our National 
Air Defense. Already over 50,000 civilian pilots have been trained and 
7 these C.P.T.P. Graduates are being increased at the rate of 3,000 monthly. 
As stated by Brig. Gen. Davenport Johnson, Assistant Chief of Air Corps. 
PILO TS in Hearings on the Military Establishment Appropriation Bill for 1942, 
“The C.P.T. program is unquestionably assisting the Air Corps in the 
execution of its current expansion program”. 


ALREADY TRAINED Light planes are a vital factor in the success of this extensive pilot training 
program. In no other way are facilities available to train so many pilots 

IN LIGHT PLANES so quickly. Germany had to use gliders. We have the advantage of power 
planes—low-cost /ight planes. We have the existing production capacity to 

UNDER THE uickly give training wings to more and more thousands of pilots—and 
q ys & & P 


dl P., T. P. Kid > keep them flying for the benefit of our National Defense. 
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TAYLORCRAFT AVIATION CORP. 
Dept. 84, ALLIANCE, OHIO Includes full color pictures 


~ of the modern Taylorcraft 

EXPORT: FAIRCHILD AVIATION CORP. am Tandem Trainer, Side-by- 
> ide Trainer, an ¢ Luxe 

Jamaica, L. - New York, U. S.A. r= Airplanes with descrip- 

tion, specifications and 


performance data. 
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AIR FORCES PUBLICITY 


Jhe United States Army is one of the most public 


relations-minded organizations of its kind in the world. 


HE people of the United States have given more than a 

million of their sons and billions of their dollars to build 

an Army which they insist must be the best in the world. 
That Army belongs to the people of the United States and they 
have a deep and abiding interest in it. If the Army is to be a 
good Army, its morale must be high. And its morale will not 
be high unless there is good morale among civilians at 
home. Therefore, the people must understand the Army and 
must believe in it; nothing can undermine morale more quickly 
than the feeiing among the people that they are being de- 
ceived, that they are not getting the real facts about their 
Army’s progress. 

That, briefly, is the reasoning which lay behind the an- 
nouncement on Feb. 11, 1941, that the War Department was 
establishing a vast new organization—the Bureau of Public 
Relations. In the months which have followed, therefore, 
great care has been given to the creation within the flying 
service of an alert, intelligent organization to handle the rela- 
tions between the Air Forces and the public. 

The Air Forces Public Relations Section is part of the 
Intelligence Division of the Office Chief of the Air Corps, 
which is headed by Col. Robert C. Candee, veteran flyer and 
an expert on tactics. Through the Intelligence Division flows 
the latest information on military aviation, gathered by our ob- 
servers abroad and from the reports of officers in charge of 
various Air Force projects here. Colonel Candee must make 
many delicate decisions as to how much of the information 
which his division gathers can be made public. 

The Public Relations Section in the office of the chief of the 
Air Corps in Washington is the nerve center of an organiza- 
tion which reaches into every air station in the United States 
and its possessions. The Washington section consists of sev- 
eral units. Among them are News Collection, which gathers 
from newspapers and periodicals all items of interest to Air 
Forces officers and which prepares regular digests of this in- 
formation for circulation among them; the Review Branch, 
which checks over material prepared about the Air Forces 
and which publishes the Air Corps News Letter, organiza- 
tional periodical circulated throughout the Air Forces; the 
Press Relations Branch, which prepares releases for newspa- 
ners and handles inquiries from the the press; the Radio 
Branch, which arranges for radio time; and the Special As- 
signments Branch, which helps prepare material for speeches 
and similar extra activities. 

From the Washington organization come particularly im- 
portant announcements regarding Air Forces policy, new kinds 
of equipment, changes in command or organization and other 
matters which are of national interest. 

In the field, a public relations officer and staff are maintained 


Lt. Col. F. A. Allen Lt. Col. F. V. FitzGerald 


Col. R. C. Candee 








By Lieut. Col. 
ARTHUR I. ENNIS 


Lieutenant Colonel Ennis was born June 
27, 1894 in Illinois. He joined Aviation 
Section, Signal Corps in 1917. Command 
pilot and corps observer, he heads the 
Pictorial Branch, information Division. 





at the headquarters of each of the four Air Forces and the 
Combat Command. Every Air Forces field, every training 
center and every school, has its public relations officer. These 
officers handle inquiries from the local press and dealings 
with local radio stations and public groups. They act under 
well-defined instructions from Washington on the kind of in- 
formation which they may release. Generally, their job is 
to keep the public in their section informed on matters of 
interest to the locality. Such matters might include the prog- 
ress of a local boy who had been on duty with the Air Forces 
in another locality, the arrival in the locality of a new squadron 
of planes, or plans for expansion of the local flying field. 

The general purpose of the Air Forces Public Relations 
Section is to release to the public all available information 
on air activities and at the same time to safeguard Air Forces 
secrets. The American press has, for several months, re- 
frained from printing facts and figures about the Air Forces 
which might be of value to unfriendly powers—information 
about plane speeds and performance, about secret devices, 
production rates, etc., except where such information is of- 
ficially released. The Washington section and the local public 
relations officers watch to see that unwitting violations of this 
understanding do not occur and keep the confidence of the 
press so that deliberate attempts are not made to violate it. 

The public relations officers in the field are advised to be 
completely frank and honest in their dealings with the public 
and representatives of organizations through which news 
reaches the public. The Army knows that nothing breeds 
suspicion so quickly as attempts at evasiveness or “covering 
up”. During the last war wild rumors circulated by the hun- 
dreds throughout the country—rumors which would have died 
quickly had there existed a better organization within the Army 
for disseminating the truth. This time, the Army has a weapon 
with which to fight such whispering campaigns. A story got 
under way recently that, at one center, 30 men had died from 
pneumonia and that the Army had clamped a censorship on 

(Continued on page 206) 
Lt. Col. R. B. Lord 


Maj. F. M. S. Miller Lieut. R. C. Kinkead 
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[EN MEN ON THE GROUND FOR ONE IN THE AIR 


commercial aviation—and aside from the mili- thousands are engaged, moreover, in supplying 
tary—there are about ten men engaged in servicing materials, instruments and tools to the aircraft 
and operations to every pilot flying aircraft. Twenty industry. 

thousand people are at work on the ground to keep “Today more than ever,” states President Wm. A. 
commercial transport planes in the air. Of United Patterson of United Air Lines, “the man who is trained 
Air Lines’ 3,400 personnel, for example, only 357 for a ground job in aviation has a vital role not only 


are members of actual flying crews. in maintaining the existing standards of air 


Another trained army of technicians and transport, but also in making possible the 
workers is employed directly in aircraft pro- great future development of aviation.” 
duction—more than 225,000 in March of this Technically trained men on the ground 


year. The figure increases daily. Additional are essential to America’s future in the air. 





COMPLETE TECHNICAL COURSES IN AERONAUTICS 


ACADEMY OF AERONAUTICS, LaGuardia Field, New York CASEY JONES SCHOOL OF AERONAUTICS, Newark, N.J. 
—t S. nud 
President 


ADVERTISEMENT NUMBER FOUR OF A SERIES ALSO APPEARING IN TIME AND FORTUNE 
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What is your hydraulic equipment need? Regard- 
less of what it may be — or what problem it may 
involve — you can place it in the hands of the 
Denison Organization with complete confidence 

. .aconfidence based on experience, reputation 
and years of reliable service. 


As one of the pioneers in the field of hydraulics, 
they have regularly been called upon by leading 
firms in almost every industry to supply both 
standard and custom-built hydraulic equipment. 
The problems placed before them —and which 
they have very successfully solved — have in- 
volved everything from ceramic kiln car pushers 
to billet pushers in steel mills and from 3000 ton 
presses to high altitude aircraft hydraulic pumps. 


In addition to designing and manufacturing facil- 
ities for complete equipment Denison is also 
equipped and tooled up for doing all kinds of 
precision machine shop work — grinding, turning, 
milling and slotting. 


A complete set-up — and complete confidence — 
is what Denison offers you. 


Give Denison an opportunity to figure 
on your requirements. Also ask for bulletins on 
fohb0 ATi Cob eloloede Mbbol=Me) M-sceletl Moles ole (etl a ae 0) ¢-1-1-1-1-en tm Zo) | 
OET=1S 0} d-t-S-1 5-8 Lo) alo t--1cb velo} bb ole Om oh dole col ebbele ME-le deste del i-yeb 
bale Met eXe Moldel=) ai-toeled) Ml) Me) al 0) dole LOKeid lo) ol 2) d-t-MR Lola a 


WENISUN 


cnguevung Company 
I? W. Chestnut St., Columbus, Uhio 
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Pilots and Aircrews 


(Continued from page 71) 


Today there is one to four. The ships are 
provided by the Army on a “loan” basis 
and are maintained by the school under 
contract terms. They are kept on the go 
eight hours a day, with each cadet get- 
ting two hours of flying daily. Airplane 
and engine maintenance is handled at 
night. There is one Army officer on duty 
to each 16 instructors, supervising all 
school activities and acting as check pi- 
lots for instructors as well as students. 
Army specifications are followed to the 
last detail, even to cadet diet and spare- 
time activities. 

The primary stage of instruction covers 














Wing insignia, top to bottom, of pilot, 
senior pilot, dirigible pilot, balloonist 
and observer. Wreath encircling senior 
pilot's star indicates a command pilot. 


60 flying hours and 141 classroom instruc- 
tion hours. About 57 per cent of the ca- 
dets enrolled in the 28 civil flying schools 
go on to the Army training fields to com- 
plete basic training; in other words, a 
little more than 30 per cent of the stu- 
dents are “washed out” during the pri- 
mary training period. Lack of co-ordina- 
tion accounts for 75 per cent of elimina- 
tion. 

Establishment of the civil contract 
school system has removed all primary 
flight training from Randolph Field, but, 
even so, it has been necessary to break 
up the burden of basic training. Five 
other Army fields now are carrying on 
basic training, or soon will ke ready to. 
Basic training has been cut from 16 weeks 
to 10 weeks and average flying time from 

(Continued on page 144) 





A YEAR AGO WE MADE THIS SUGGESTION 


One year ago, we —with all of aviation— faced an im- 
patient and not-too-well-informed America,—an America 
that little realized that the cement poured into founda- 
tion forms was as vitally important as the driving of a 
last rivet into a swift pursuit. We suggested “Watch 
Northrop” in the belief that the unfolding of the story 
and progress of this organization would assist, in at least 
a small measure, in bringing about a clearer understand- 
ing of the fact that aviation progress cannot be measured 
in plane production alone. 

To date, Northrop production has been a compara- 


tively small contribution to the Air Forces of the Democ- 


NORTHROP AIRCRAFT, INC.> NORTHROP FIELD > HAWTHORNE, 


racies, but, Northrop progress may be credited as an al- 
most impossible-to-duplicate asset. Today, a plant of half 
a million square feet houses one of the nation’s most ef- 
fective airplane engineering and manufacturing organi- 
zations. The plans are completed, the dies cast, the tem- 
plates made, the jigs built, the men trained —and North- 
rop is moving forward quickly to add $45,000,000 worth 
of airplanes, within the next 18 months, to America’s 
amazingly rapid rise of plane production. a 
This swift rise of Northrop is typical of the industry. 
In fact,“ Watch Northrop” is the title of but one chapter 


in the great story of Aviation-In-Action in a democracy! 


CALIFORNIA*+U.S.A.*+ CABLE NORAIR 


An Independent Organisation Not Affiliated With Any Other Company 


Ke 
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Recognized by the industry as the .most 


cfiicient, dependable and expertly built propellers 
manufactured for the light plane. 

SENSENICH propellers are standard equipment 
on all leading AMERICAN light planes —a 
tribute to the engineering ability and craftsman- 


ship of SENSENICH BROTHERS: 


AERONCA BELLANCA ERCOUPE FAIRCHILD 
FUNCK LUSCOMBE PIPER RYAN 
REARWIN STINSON TAYLORCRAFT 


Ihe name SENSENICH on 


your prop signifies the best. 


When you are considering propellers, consider — 


SENSENICH BROTHERS 


(Lancaster Municipal Airport) 
LITITZ, PENNSYLVANIA, U.S. A. + CABLES:SENSNIK 
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Tite Seal. America’s No. 1 
Gasket & Joint-Sealing Compound, 
has met the severest and most 
exacting requirements of the avi- 
ation industry. Practically all 
aviation manufacturers of impor- 
tance are finding the tight-sealing 
properties of Tite Sea highly 
essential in maintaining the per- 
formance standards required in 
today’s fighting planes and train- 
ers, airliners and smaller craft. 
® Born in government service at Wright 
Field in the early twenties 
r is now used regularly 
by the U. S. Army and Navy Air Corps 
and the R.A.F. 
® Patented—entirely different from old- 
fashioned sealing compounds. 
® Manufactured in 5 different densities 
or weights for every aeronautical sealing 
purpose—the only COMPLETE product of 
its kind. Packaged in tubes, cans, pails 
and drums. 





7 Points of Superiority: 
INDESTRUCTIBLE VIBRATION-PROOF 
NON-HARDENING HEAT-PROOF 
NON-SOLVENT  TIGHT-GRIPPING 

NON-SHRINKING—CRACKING— 
CRUMBLING 


And It “Never Dries Out" 


Tite Seal allows as easy disas- 
sembly as assembly. Makes all joints 
pressure-tight and leak-proof. Seals en- 
gine and instrument installations through- 











out, also windshields, metal fittings, 
fuel oil tanks, etc. Prevents rust and 
corrosion. 

® Distributed by the leading Avia- 
tion and Automotive supply houses 





from coast to coast. 

Use the best in assembly and main- 
tenance and forget the rest. You 
cannot afford to take chances on 
leaks. In these times DEPEND- 
ABILITY counts more than ever! 
Try TiteSeab today! 

Manufactured by 


RADIATOR SPECIALTY CO. 
CHARLOTTE, NORTH CAROLINA 


Branches in Los Angeles and Toronto 





“In Step with Defense” 
































One of the many SNOGO: 


on Airport Service. 





KLAUER 
MANUFACTURING COMPANY 
DUBUQUE, IOWA 
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Every “Minus-Ounce” Counts 


with Bell AIRACOBRA X 
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*% Stripped to the essentials—the Bell Airacobra, and 
Guardian Aircraft Relays. Not an excess ounce—not a 
fraction of a cubic inch more than necessary ... in short 
... the Bell Airacobra. 


DITTO for a Guardian Aircraft Relay—or any relay in 
the Guardian line—the line that offers the largest variety 
in the country . . . accepted by leading manufacturers. 


IREILAYWS by GUARDIAN 


Under this heading comes America’s widest range of Re- 
lays—Solenoids—Switches and Special Control Units. 
Used to protect aviation instruments from sudden over- 
loads—automatic band switching of the radio aloft or 


aground—transfer relays—signals—gunfire—lights— | 


there’s seldom a takeoff without Relays by Guardian rid- 
ing along to insure unfailing performance at important 
control points. 


Government Approved Relays and Controls .. . 


If you're thinking in terms of Government Approved Controls... 
we urge you fo try B-1A and B-4 Gun Switch Controls . .. Gun 
Control Relays . . . Midget Relays... 
Remote Controls and other Govern- 
ment specified electrical control equip- 
ment quickly available at Guardian 
Electric. Light weight, compact, safe, 
flexible, easy to mount and service. 


Will You Grasp This Offer? 


What are your control needs? There’s a 
good chance you'll find the answer in 
Guardian's New 1941 Catalog. Send 
for your copy now. No Obligation. 





Series BK —16 Relay. Bu'lt to 
minimum tolerances and the 
most exacting requirements in 
production quantities for the 
U. S. Signal Corps. 


FREE—Gert New 1941 Catalog ‘‘V’’ Today. Write 


Direct Factory Representative —R. E. Renz—Los Angeles, Calif. 
LARGEST LINE OF RELAYS SERVING AMERICAN INDUSTRY 


ELECTRIC 


Chicago, Illinois 


GUARDIAN 


1624 West Walnut Street 
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(Continued from page 140) 

105 hours to 70 hours. These schedules are in effect at Randolph 
and the basic training fields—Maxwell, at Montgomery, Ala., 
and Moffett Field, Sunnyvale, Cal., and will be in effect at the 
new basic stations at San Angelo, Tex., and Taft and Bakers- 
field, Cal. Emphasis in training at basic schools is on technique 
and judgment. Washouts here average only about 14 per cent 
During his basic stage, the cadet will put in about 262 hours in 
classroom study, 70 hrs. in drill and athletics and 70 hrs. in fly 

ing. While in primary, the cadet flew in a 200 h.p. primary trainer 

Now he graduates to a 450 h. p. basic trainer. It will take him 
about five hours to master the 60 or more controls and instru- 
ments crowded around him in the cockpit; his first 20 hours of 
flying will be about half dual and half solo. There is strong 
emphasis on precision flying and the cadet will go on to ad- 
vanced maneuvers and finally night and instrument flying. The 
cadet who completes basic training is almost certain to earn hi 
commission and wings—the average is about 99 per cent. 

Completing the basic stage, he goes on to the advanced train- 
ing stage and a plane with a 600-h.p. engine, retractable land- 
ing gear, more instruments and radio, including radio range 
beacon receiver. Here the emphasis will be on cross-country 
flying by day and night, instrument flying and orientation prob- 
lems with radio directional aids, night navigation and increased 
formation flying. The working day includes about two hours 
flying and twice as much in the classroom. 

The training trend is toward diversification. The Air Corps 
has begun to put into operation specialized flying schools for 
pursuit and bombardment crews. Pursuit training is given in 
the advanced flying schools at Selma, Ala., and Valparaiso, Fla. 
Another pursuit gunnery school is to be operated at Las Vegas, 
Nev., not far from Boulder Dam. Multi-engine training for 
combat crews, including bombardiers and navigators as well as 
pilots also is being given. Another innovation is the creation 
of schools for making specialists from Aviation Cadets failing 
to qualify as pilots. Formerly they were waste material so far 
as the service was concerned. These men now are given an 
opportunity to continue training with a view to becoming me- 
teorological, engineering, navigation, communications, photo- 
graphic and armament officers in tactical squadrons. They con- 
tinue on flying cadet status and eventually receive Air Force 
Reserve commissions. 

Squadron engineering officers are being trained at New York 
University and Purdue University, as described in another ar- 
ticle in this issue. Armament and photographic schools are 
located at Lowry Field, Denver, Col. There is a communications 
school at Scott Field, Il. Meteorologists are trained under con- 
tract by several universities. 

The graduate Aviation Cadet, with his wings and commission, 
still faces three months’ transitional training in combat com- 
mand units before becoming a full-fledged combat squadron 
member. He gets about 60 hours’ additional flying and more 
classroom work after arrival at the air base to which he is 
assigned. His flying begins in an advanced trainer for “check- 
out” purposes. Then he is ready for his first flying in a first- 
line combat airplane. For 20 hours he flies by himself to gain 
familiarity with the airplane and its instruments and acces- 
sories. He gets eight hours’ gunnery practice, four hours’ com- 
bat and aerobatic flying, six hours’ night flying (including 
cross-country in formation), 12 hours’ navigation practice and 
six hours’ instrument flying. He then is ready for overnight 
cross-country flights, which may enable him to visit his home 
airport, if it is within reasonable distance; for firing on towed 
targets, for intensive formation work and for high-altitude 
flying, during which he becomes familiar with the use of oxygen. 
The specialized training in single- and multi-engine schools will 
eliminate much of this transitional training and will enable the 
newly commissioned officer-pilot to take his place more quickly 
in a fighting squadron 

Upon receiving his appointment as second lieutenant, the 
flying cadet’s base pay is raised to $1,500 a year, plus $750 (half 
his base pay) for flight service. With rental and subsistence 
allowances, this gives him a total annual pay of $2,946. By the 
time he has been a first lieutenant for more than three years, 
but less than 10, he gets a total of $3,696 yearly. Should he 
advance to the rank of major, he will receive $5,436 annually 
after a total of 14 years in the service. As a major general his 
maximum pay would be $7,500 or about $650.00 per month. 

(Continued on page 146) 
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All these figures are for a single man on 
flying service, which means he must fly 
at least 100 hours annually. 

The Air Corps is relying more heavily, 
as time goes by, on the CAA’s Civil Pilot 
Training Program for its pilot material. 
At the time the 12,000-pilot program got 
under way, one out of five aviation ca- 
dets was a CPTP graduate and 4,813 
CPTP students had enlisted in the Army 
or Navy for military aviation training. 
Studies at the Army’s civil contract pri- 
mary flying schools showed that although 
39 per cent of aviation cadets without 
previous flight experience were being 
“washed out”, only 17 per cent of the 
CPTP graduates failed to make the grade. 
The Air Corps at that time had taken 
468 of the CPTP instructors for duty as 
Army flight instructors and 96 others for 
active duty with the Air Forces. 

Air Forces leaders have stressed the 
high quality of the applicants for Air 
Forces pilot training and have said there 
is no intention of lowering the stand- 
ards. 

“The operations of the RAF in England 
have certainly shown that quality is of 
equal or greater importance than quan- 
tity in the personnel of an air force,” Maj. 
Gen. Henry H. Arnold, Chief of the Air 
Forces, explained in a recent radio address. 
“One characteristic of a hazardous tech- 
nical branch, such as aviation, is that the 
duties of every man, from command pilot 
down to apprentice mechanic, are vital 
to the safety and lives of individuals and 
the nation. A lowering of standards of 
efficiency is apt to be fatal. One of the 
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heartening things about a democracy is 
that there are always men of character 
and capabilities who realize the blessings 
of liberty and are willing and eager to 
render the service required to preserve 
it. 

When the present emergency began, 
training of Army Air Forces pilots was 
concentrated at San Antonio, Tex., with 
primary training at Randolph Field and 
advanced at Kelly Field. Air Corps Train- 
ing Center capacity was approximately 
550 pilots a year. Since it became obvi- 
ous very soon that facilities at San An- 
tonio could not be expanded sufficiently 
to provide for the increased training re- 
quired, the War Department adopted the 
present policy of utilizing civilian schools 
and carrying on Army training at other 
points than the Air Corps Training Cen- 
ter. This policy calls for Government 
payments to the schools. Regular Army 
instructors examine the graduates and 
give them their tests in Government air- 
planes to determine whether they meet 
military requirements. The Army also 
standardizes the instruction and the in- 
structors, who themselves are trained to 
Army standards at the Air Corps Train- 
ing Center to insure that they all are 
working toward the same goal. The Gov- 
ernment lends Army equipment to the 
selected civilian contract schools. 

There was an increase in Air Forces 
commissioned strength from 1,408 officers 
on June 30, 1937, to about 1,688 on Nov. 
1, 1938, and estimates for the fiscal 
year 1940 provided for an average of 
1,755, as a part of the regular program 
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of annual increases. From this humble 
beginning, the present program for train- 
ing 30,000 pilots a year has grown. At 
the time the emergency expansion began, 
replacements of Air Forces officer-pilots 
for all causes required about 214 per cent 
of the total number annually. The 1940 
budget provided for only 603 aviation 
cadets. 

Even following the Munich pact, which 
set the world aflame and really marked 
the start of the American air defense pro- 
gram, growth of the Air Forces initially 
was slow. The average number of re- 
serve officers on extended active duty in 
1940 was 975, as compared with 857 in 
1939 and the 1,350 authorized by the Act 
of June 16, 1936, for active duty with 
the Air Forces for not to exceed five 
years. The first plan for augmenting Air 
Forces strength after Munich called for a 
total of 4,663 officers—3,203 from the reg- 
ular Army and 1,460 reserve officers on 
extended active duty. This required the 
addition to then existing totals of 1,565 
regular officers and 603 reserve officers. 
This modest program, however, was out- 
grown very speedily and since then the 
goal has been raised many times. 

Experience prior to the emergency had 
revealed that there must be approxi- 
mately two training airplanes for every 
three operating combat airplanes. Ex- 
perience, reinforced by events in Europe, 
indicated also that there should be at the 
outbreak of war enough trained pilots to 
man every combat airplane and to pro- 
vide two crews for some combat equip- 
ment—certainly for bombardment and 
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A NATION OF PILOTS 


30,000 PILOTS A YEAR—Current goal of the Air Corps’ training program! Supplying Basic 
Trainers quickly and in rapidly increasing quantities to expedite the fulfillment of this pro- 
gram is one of Vultee’s prime defense responsibilities. By developing the first mechanized 
issembly line in the industry and reorganizing long-established aircraft production methods, 
Vultee has thus far been able to exceed its delivery schedule on Air Corps Basic Trainers. 
Moffett Field, Calif 
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reconnaissance, probably for observation 
and possibly for pursuit. This was the 
minimum. The modern airplane can re- 
main in continuous action longer than its 
crew and, with duplicate crews avail- 
able, can be kept in operation almost con- 
tinuously for considerable periods in case 
of serious emergency. 

The 27 existing civilian primary train- 
ing schools now holding Air Corps con- 
tracts are the Alabama Institute of Aero- 
nautics, Tuscaloosa, Ala.; Allan Hancock 
College of Aeronautics, Santa Maria, Cal.; 
Cal-Aero Training Corporation, Glen- 
dale, Cal.; Cal-Aero Training Corpora- 
tion, Ontario, Cal.; Cal-Aero Training 
Corporation, Oxnard, Cal.; Dallas Air 
College, Dallas, Tex. Darr Aero Tech, 
Albany, Ga.; Lincoln Flying School, 
Lakeland, Fla.; Mississippi Institute of 
Aeronautics, Jackson, Miss.; Missouri In- 
stitute of Aeronautics, Sikeston, Mo.; 
Parks Air College, East St. Louis, II1.; 
Ryan School of Aeronautics, Hemet, Cal.; 
Ryan School of Aeronautics, San Diego, 
Cal.; Sparton School of Aeronautics, Mus- 
kogee, Okla.; Sparton School of Aeronau- 
tics, Tulsa, Okla.; Texas Aviation School, 
Ft. Worth, Tex.; and the following 11 
new schools which were awarded con- 
tracts in January, 1941: Air Activities of 
Texas, Inc., Corsicana, Tex.; Brayton Fly- 
ing Service, Inc., Cuero, Tex.; Emery- 
Riddle Co., Arcadia, Fla.; Graham Avia- 
tion Co., Americus, Ga.; Lou Foote Flying 
Service, Stamford, Tex.; Oklahoma Air 
College, Inc., Oklahoma City, Okla.; Palo 
Alto Airport, Inc., King City, Cal.; Pine 
Bluff School of Aviation, Pine Bluff, Ark.; 


Cal. The Southeast Center has headquar- 
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Rankin Aeronautics Academy, Inc., Tu- 
lare, Cal.; Southern Aviation School, 
Camden, S.C., and Southwest Airways, 
Inc., Phoenix, Ariz. 

First classes entered each of the 1941 
schools on Mar. 22, 1941, with new 
classes scheduled to enter every five 
weeks thereafter. Approximately 100 
aviation cadets are to be in training in 
each school. The growth in the size of 
classes enrolled in the civilian training 
schools is as follows: 

May 18, 1940, 475; June 29, 1940, 599; 
Aug. 3, 1940, 899; Sept. 14, 1940, 1,121; Oct. 
19, 1940, 1,327; Nov. 30, 1940, 1,430; Jan. 4, 
1941, 1,688; Feb. 15, 1941, 1,688; Mar. 22, 
1941, 2,383. 

Plans for future classes contemplate 
student enrollments in groups corre- 
sponding to the size of the class of March 
22, 1941, according to latest War Depart- 
ment plans. 

All elementary flight training is con- 
ducted at the civilian contract schools. 
Basic and advanced training is given at 
the three Air Corps Training Centers: 
the Gulf Coast Training Center, the 
Southeast Training Center and the West 
Coast Training Center. The Gulf Coast 
Center took over the former Air Corps 
Center at Randolph Field. The West 
Coast Center, consisting of an Air Corps 
Training Center headquarters and such 
basic, advanced and specialized flying 
schools and other schools as have already 
been created or may be established, has 
established headquarters at Moffett Field, 
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ters at Maxwell Field, Montgomery, Ala. 

During the summer of 1940, the War 
Department entered into an agreement 
with Pan American Airways covering 
training of 850 flight-navigation cadets in 
long-range navigation technique during a 
period of 14 months, to terminate in the 
winter of 1941-42. The first class of 50 
cadets began work at Miami, Fla., Aug. 
10, 1940, and subsequent classes were en- 
rolled at six-week intervals, the first three 
of about 50 each and later classes of 100 
each, the last class to start Oct. 4, 1941. 
The course’s duration is 12 weeks. 

The cadets are housed in quarters made 
available by the University of Miami, 
which also provides classrooms. Army 
Air Corps officers who supervise the ca- 
dets are housed with them. Pan Ameri- 
can Airways provides the instruction and 
all necessary flight-training facilities on 
a non-profit contract basis. It is using 
some of its most experienced personnel 
as instructors. Students for the flight 
navigation course are selected in much 
the same manner as those chosen for 
flight training. Flight navigation cadets 
completing the training are available for 
assignment to combat squadrons as crew 
members in Flying Fortress and other 
long-range and medium-range bombers. 

An advanced fiying school for training 
aerial observers has been established at 
Brooks Field, Tex., and the course is open 
to junior officers of company grade of all 
arms and services. The initial class for 
the 10-week course was enrolled Mar. 


22, 1941. A class will enter training every 
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Men, management and money are bending every 
effort here to get America’s first job done. 
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five weeks. Courses of instruction in- 
clude ground school, day and night nav- 
igation; day, night and photographic 
reconnaissance; artillery adjustment of 
fire, and infantry and cavalry missions. 
Upon graduation, officers are rated as 
aerial observers and returned to their 
ground units, to be available for assign- 
ment to an observation squadron upon 
recommendation of their Army comman- 
der. 

Other schools are training non-flying 
Air Corps officers who, on completing nine 
months’ training, are available as engi- 
neering, armament, communications and 
photographic officers. The engineering 
trainees are selected from the ranks 
of former aviation cadets and qualified 
civilians, at a rate of about 100 every 
three months. They are sent, in approx- 
imately equal numbers, to New York 
University and Purdue University for in- 
tensive 12-week courses, after which they 
are assigned for six months’ additional 
ground work at Chanute Field, Rantoul, 
Ill. 

Armament and photographic officers are 
instructed at Lowry Field, Denver, Colo., 
while communications trainees are as- 
signed to the Scott Field school, Belle- 
ville, Il. 

Many other specialized Air Corps 
schools are playing roles in the national 
defense program. The opening of a 
school for instructing of Air Forces offi- 
cers in new techniques on high-altitude 
flight, with emphasis on oxygen equip- 
ment use, was announced Jan. 15, 
1941, by the Air Corps Materiel Divi- 
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sion, Wright Field, O. The initial course, 
at the Wright Field Aero Medical Re- 
search Laboratory, began with 30 officers 
from Air Corps tactical and training cen- 
ters. This is but an example of the spe- 
cialized training in progress. 

And behind all this training activity is 
one fundamental purpose: the creation 
of air power sufficient to guarantee Amer- 
ican security. 

END 
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unit furnishes hot or cold filtered air un- 
der temperature control for tropic or 
arctic areas. Water is carried in a rubber 
reservoir. Single prints on waterproof 
paper are turned out within five minutes 
after they are dropped from the photo- 
graphic airplane, prints from cut film 
likewise come out in five minutes and 
from roll film in 25 minutes. Three dark- 
rooms used together can develop 75 feet 
of nine-inch film and begin delivering 
prints within an hour. 

In World War I, photographic laborato- 
ries commonly were placed 30 miles be- 
hind the lines. Hours would pass before 
negatives could be flown back to this 
point and prints delivered over 30 miles 
of muddy roads to the division com- 
mander. By the time photos were dis- 
tributed to battery commanders, the pic- 
tured target could well have moved to an 
unknown position. 

Today’s portable laboratories are em- 
ployed practically only for rapid produc- 
tion of short-range intelligence pictures. 
They are not intended for processing 
large scale battle maps or long-range 
aerial reconnaissance photographs. These 
are handled in base laboratories farther 
behind the lines. 

Today, cameras record dial readings 
during test flights, leaving the pilot free 
to operate the plane. In addition to re- 
maining conscious throughout every sec- 
ond of the most extreme power dives and 
outside loops, the camera can tell just 
what each instrument dial indicates at 
any given second. Christened the “photo 
observer” by the Air Forces men who de- 
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planes. The top speeds of today will 
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Playing a major part in the develop- 
ment of American Aviation is 100 octane 
gasoline— produced commercially for 
the first time by Shell. This is the fuel 
that has made American military ships 
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FIRST essential in the expansion program of 
the U.S. Army Air Forces is the primary flight 
instruction of Aviation Cadets. With the cur- 
rent quota of training 30,000 new pilots yearly, 
Ryan ST military trainers are contributing 
full measure to the nation’s air strength by 
rolling from production lines to flight lines in 
ever increasing volume. The new Ryan PT-21, 
illustrated, is the latest in a distinguished series 
of trainers proven superior by extensive serv- 
ice with the U. S. Army Air Forces and the air 
services of friendly foreign nations. 


RYAN AERONAUTICAL COMPANY 
Lindbergh Field San Diego, Calif. 


RYAN PRIMARY TRAINERS 


IN VOLUME PRODUCTION FOR U. S. ARMY AIR FORCES AND JU. S. NAVY 
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signed and developed it, the device en- 
ables the pilot to record instantaneously 
readings from at least seven instruments 
on smaller planes. On larger ships, with 
room for installation of many more in- 
struments, simultaneous split-second re- 
cordings can be made of as many as 15 
dials. 

Essentially, the photo observer is a 35 
mm. motion picture camera with a light- 
box for uniform illumination and a panel 
mounting instruments whose recordings 
are vitally important in calculating test 
flight results. (The 35 mm. equipment 
is giving way to 16 mm. cameras, which 
are less expensive to maintain and oper- 
ate.) Instruments on the pane] duplicate 
those on the pilot’s instrument board and 
also may include special gauges and 
meters for additional test information. 
The present version of the photo observer 
weighs only 35 lbs. It includes a movie 
camera with wide-angle lens, attached to 
the housing by a bracket so that the lens 
is 12 inches from the instrument panel. 
This compact unit, easily altered for each 
particular test, is entirely separate from 
the pilot’s instruments. Light is provided 
by six 32-candlepower auto headlight 
bulbs (eight in the larger housings). Ar- 
ranged on a rectangular frame inside the 
housing, they are outside the photo- 
graphed area’s field, thus eliminating re- 
flection. The instrument panel itself has 
a black wrinkle finish designed to min- 
imize light reflection. A small identifica- 
tion card is mounted on the panel, so that 
each movie frame records the test date, 
the ship tested, the pilot’s name and other 
important information. 

The camera can be detached for remov- 
ing exposed film and reloading without 
disturbing the rest of the setup. It is 
operated by a 12-volt electric motor con- 
trolled by a trigger on the pilot’s stick 
The lamps are on the same circuit, so that 
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they are lighted the instant the camera 
begins to operate. 

The new device is especially valuable 
in such work as take-off tests. During a 
take-off instrument readings change 
rapidly. The camera is operated con- 
tinuously, obtaining far more complete 
data than the most agile pilot could hope 
to jot down. 

Another important test is the “sawtooth” 
climb, in which the pilot flies at specified 
speeds for definite intervals at various 
altitudes, to determine the plane’s rate of 
climb at certain heights and to ascertain 
its maximum climb performance. Dur- 
ing this maneuver the pilot merely 
presses the camera trigger and exposes 
film for from three to five seconds at 
each 1,000 foot level, thus making a com- 
plete record of the ship’s performance at 
various heights during the test. To facili- 
tate the exposure of these picture strips 
at the proper intervals, an “intervalom- 
eter” has been developed which oper- 
ates the recording camera automatically. 
This method has been found extremely 
valuable in testing large planes such as 
the Boeing XB-15 and the Flying Fort- 
ress. 

Virtually all apparatus in the photo ob- 
server is obtainable as commercial equip- 
ment and is being used by many com- 
mercial aircraft companies. The result is 
that better airplanes are being built and 
tested at an increased rate. 

The Wright Field test experts also 
check landing and take-off characteristics 
with the movie camera. A performance- 
recording camera, like those for check- 
ing accuracy in aerial gunnery, is used. 
It takes standard 35 mm. film. Marker 
flags numbered from one to 30 are placed 
in numerical order at intervals of 100 feet 
on a 3,000-ft. course. A portable camera 
shack is located on the perpendicular bi- 
sector of the course, 1,500 feet distant. 
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One shot is snapped to record the time 
and the airplane’s position with relation 
to the marker flags. Continuous shots are 
filmed from a point preceding the take- 
off until the plane has reached an altitude 
of over 50 feet. In landings, the camera 
picks up the plane at an altitude of ap- 
proximately 50 feet and follows it until 
the wheels stop turning. From start to 
finish of each of these take-off and land- 
ing sequences, the stop-watch automati- 
cally makes a time record of the flight 
on the film. 

After the film has been developed it is 
wound on a spool and projected vertically 
on chart cards. The film is turned 
manually, a frame at a time as desired. 
Essentially, the 3,000-foot course is re- 
duced to a scale drawing onto which 
images of airplane, marker flags and 
stop-watch are projected in such a way 
as to make automatic correction for the 
fixed location of the camera and the 
plane’s line of flight. The important ad- 
vance contained in this method is that 
the charts show directly and without any 
calculations the actual horizontal and 
vertical distances of the airplane from 
each marker flag, with the time recorded 
on the film. All performance figures are 
reduced to conditions of standard sea 
level altitude in still air. This plan has 
proven very helpful in correcting land- 
ing and take-off characteristics of various 
ships tested. 

More recently, Army experts have been 
experimenting with color film in still and 
motion pictures for research work at the 
Matériel Division. One day they rolled 
out onto a cement hangar strip the wing- 
less fuselage of a new pursuit plane, 
started the motor and let the plane smash 
into a solid brick wall. After the impact 
they saw flames spurt from the metal 
wreckage. But the human eye was un- 
able to determine at just which spot in 
the fuselage the fire first started to burn. 

On the sidelines photographers were 
shooting the whole costly experiment in 
color movies. On the screen, the movies 
showed a thin streak of red appearing on 
the metal fuselage at the hottest point, 
indicating where the fire actually started. 
It was just in back of the engine, near 
the ignition switch. After locating this 
“hot spot” the engineers learned that a 
short circuit in the ignition wires had 
caused the ship to explode. They changed 
the ignition-box coils to remedy the 
weakness. 

Color film also is employed to deter- 
mine the thickness of oils after they’ve 
been used in engines at high speeds, to 
record the breaking up of gasoline mole- 
cules at high altitudes and to check other 
chemical reactions of lubricants and fuels. 

For night photography the Army uses 
a flash bomb resembling a small demoli- 
tion bomb of the type carried by attack 
bombers. It bursts in mid-air by means 
of an intricate timing device. 

Various-sized bombs are used, weigh- 
ing anywhere from seven to 100 pounds, 
depending on the altitude at which they 
are timed to explode. The higher the 
plane flies, the heavier the bomb, since a 

(Continued on page 156) 
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REPUBLIC AVIATION 


INTO THE HANDS OF PILOTS... In increasing numbers, newly completed 
Republic Interceptors are passing into the hands of pilots of the U.S. Army Air Forces. 
The ascending scale of Republic Aviation’s 1941 deliveries is a result of planning 
and policies which are not limited by the distant view of “peak production in 1942.” 


To the thousands of workers at Farmingdale, the important mark to strive for is the 


new peak that is attainable today... the only peak that counts— now! 
ok 
f WX \ REPUBLIC AVIATION CORPORATION 
x REPUBLIC / FARMINGDALE, LONG ISLAND, NEW YORK, U.S.A. 
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THE NEW 2-PLACE 


CINEMA 


Cinema I, Single Place $1150 ion 
Cinema II, 2-Place $1250 > 


Price Delivered, Joliet, 11] 


LEARN TO SOAR IN A CINEMA 
FOR HIGH PERFORMANCE AND SAFETY 


SPECIFICATIONS 





CINEMA I CINEMA Ii . : : tag f im 
The Cinema I, single place, together with the Cinema II, are You can enjoy the thrills of tp 

Single Place 2-Place Federally licensed sailplanes and represent the finest in mod- be" launched of locality Sailplane! may 

45" Wing Spon 46'1” ern, streamlined design and craftsmanship. The Cinemas are T power wine (illustee nea - X oe 
the newest development of America’s challenge for air 

20'6”’ Length Overall 23’ supremacy 

345 Ibs. Weight Empty 410 Ibs. You'll want to own one of these Cinema Sailplanes. Even 

: the most experienced pilots will find new thrills from the 
535 Ibs. Gross Weight 790 Ibs. silent speed of a Cinema. 
3.03 Ibs. Wing Loading 4.04 Ibs. Only the finest materials and construction are used. 
(with passenger) Tough aircraft spruce for spars, ribs and tail assemblies. 


Fuselage of chromed steel tubing. Wing edges of sturdy ply- 
wood with overall covering of finest aircraft fabric. shee , ee “—— 
FREE BOOKLET }}.°\'°)\°'°3; FRANKFORT SAILPLANE COMPANY __ bushes" Sf0aF in a Cinema. Cinemas 


y and ad 
1 vane a 
complete Sailplane information and de lake them the D ed design 


" ° ° f s 
tails of Soaring Club Plan Dept. PA-9 Joliet, Illinois referred sailplane 
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Vhis air photograph shows part of the great Lewis Schoo 
of Aeronautics Campus and private, mile-wide airport 





LEWIS SCHOOL * AERONAUTICS 
FOR YOUTH 


Trains You for A Better Position As Master (AssuRE ¥ YOUR SUCCESS—MAIL THIS TODAY 
Mechanic, Pilot, Engineer or Gliding Instructor j LEWIS SCHOOL 


Gentlemen 
Fully accredited by Civil Aeronautics Board. Complete ground | OF nenonaurics “<==” _, Kindly send me your 
and flight courses from one to three years. 24-Building campus | LOCKPORT, ILLINOIS Fe) let Bh ren Ph gnellt coon 
with finest equipment, tools, shops, laboratories. Experienced | Dept. FPA-9 in (check course) : 
faculty. Small classes permit individualized instruction. tr ] Master Mechanics Course Aeronautical Engineering Course 
Mile-wide private campus-airport, free from congestion of com- | OC Flight Courses 4 Glidi Aviation Executive Course 

2 - ¢ ; ; - © Gliding and Soaring Courses 

mercial traffic. A fleet of 21 airplanes. Strategically located, | 
50 minutes from Chicago. New courses in Gliding and Soaring Ee ee er nee ee ere ee 
now available. Low tuition and low living costs. Write for | 
Lewis School of Aeronautic’s free illustrated booklet. SN TEESE Y eT . City State 
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MORE THAN 





SIOUX camipees AACHINE TRANSPORT LINES 
WET GRINDER Wig: ene ait 
AIRPORTS 





USE one or n 
SIOUX 
— ov, _J y 4 
: RE ; j ‘ - fr , 
For precision work in fast time,—for smoother, more a £ tf \ . 
‘ |S | 


finished jobs, this machine meets all the require- 
ments of both production and maintenance plants. 


| ids Wave co 

It wet grinds all valves, any angle, including 90° f ( } 4 DL ' 

flat valves. Grinding head easily adjusted for large Z ¥ | Be 

or small valves. It wet grinds valve tappets and 

rocker arms to original efficiency. aie cada d , 


STOUX AIRCRAFT action 
VALVE SEAT GRINDER 


This highly developed, tested and proved grinder 
offers the modern, handy, time-saving method of 
facing or refacing aircraft motor valve seats with 
accuracy ... either cast, hardened steel, bronze 
or Stellite. The driving spindle is adjustable to any 
angle. Universal motor operates on AC or DC. 
Net weight 8'/2 lbs. 





Write for full information 


STANDARD THE \wt: 3 WORLD OVER 
Isp 
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SPEED and PERFORMANCE 


The Lockheed “Lightning,” known in military circles as the 
P-38 Interceptor Pursuit, with its two Allison liquid-cooled 
engines, is equipped with Wittek Type FB Stainless Steel Hose 
Clamps. 








Leading aircraft manufacturers, engine 
builders, and airlines name the Wittek 
Type FB as the standard specifications hose 
clamp. 


PL 





DESIGNED, BUILT AND TESTED 
For Aircraft Use 
WITTEK TYPE FB STAINLESS STEEL HOSE CLAMP 





WITTEK 


MANUFACTURING CO. 
4305 W. 24th PL, CHICAGO, ILLINOIS, U.S.A 





Leach RF Relay 


Glazed No. 196 AlSiMag insulation. 

Pure silver contacts 

Heat-treated and nickel-plated beryllium copper 
pole pieces 

Can be supplied with third pole center, either 
normally - open, normally - closed, or double- 
throw 

Cushioned top contacts can be supplied when 
specified 

All circuits are above ground 

Either AC or DC input, as required. 


This is one of a great variety of relays and 
both light and heavy duty solenoid con- 
tactors manufactured by us. 


WRITE FOR DESCRIPTIVE LITERATURE 


LEACH RELAY COMPANY 
Lawrence and Lamon Aves. 5915 Avalon Bivd. 15 East 26th St. 
Chicago, tilinois Los Angeles, Calif. New York, N. Y. 
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(Continued from page 152) 

larger area must be illuminated, neces 
sitating more flash-powder content. Soon 
greater weights are to be tried. For 
peacetime tests the bombs are of light- 
weight materials which disintegrate 
harmlessly in the air. For actual war- 
fare they also scatter shrapnel on the 
enemy. 

Instead of being filled with TNT, the 
flash bomb is loaded with an intensive 
charge of light-producing flash powder 
made from special formulas. The powder 
is as highly explosive and just as danger- 
ous to work with as TNT or nitroglycerin. 

Reconnaissance planes now can accom- 
plish more under cover of darkness than 
on daylight missions. In daytime they 
must fly at high altitudes, out of range 
of antiaircraft fire. This makes it diffi- 
cult to get clear, large-scale, detailed 
photographs of enemy ground move- 
ments. At night the planes can remain at 
altitudes between 4,000 and 5,000 feet, 
which are the most desirable for night 
photographic operations, and at the same 
time be in less danger. At these altitudes 
the ships are too high for machine-gun 
fire from the ground and too low for ac- 
curate timing of the antiaircraft shells. 
Most pictures taken at night have been 
made from 5,000 feet, although the author 
has made successful photographs from as 
high as 12,000 feet. 

Soon natural-color photographs will be 
possible from almost any height. Highly 
successful color pictures already have 
been made. The color camera is more 
accurate than is the human eye. At low 
altitudes objects on the ground can be 
seen in their true colors, but in higher 
regions colors start to fade. Haze in the 
air obscures the earth more and more as 
the altitude is increased. From heights 
above 12,000 feet the ground resembles a 
blueprint. 

Studying closely the transparencies of 
a color photograph, generals can see 
where foliage has been used to hide a gun 
emplacement and the location of air- 
planes, trucks, tents, supplies, troops and 
equipment. Color film brings out the 
slightest changes in shading which occur 
a few hours after foliage is cut, making 
it comparatively easy to detect camou- 
flage. Trees whose leaves have been 
scorched by powder blasts of a concealed 
gun are outstandingly apparent in a color 
photo. Likewise, painted backgrounds, 
which look normal to the eye at a dis- 
tance, are obviously artificial in a color 
picture. 

One stunt to counteract this technique 
is to hide an object by making it appear 
to be something else. The British are re- 
lying on this method. Antiaircraft guns 
have been concealed from aerial ob- 
servers by erecting over each gun what 
appears to be a typical countryside cot- 
tage, complete even to the washing hung 
on an adjacent clothesline. The gun bar- 
rel is projected up the chimney and the 
“Hollywood set” house can be collapsed 
in a few seconds when the gun is ready 
to fire. Dummy planes built of wood, and 
fake airdromes, complete in almost every 
detail, also are being used to puzzle Nazi 
observers. 

There is another problem; that of hid- 
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OO; SACEIA —with Kolisman Precision Instruments. For they'll see 


these same familiar Kolisman faces in fighting and 
bombing planes on both land and sea! 


To “keep 'em flying” is not a matter only of reliable 
planes like these swift Beli Airacobras. 


It's also a matter of accurately trained fighting ond = ad 
bombing pilots. h () | L C M A \ 
tees we 


To fight at 400 miles an hour or more, to find and 
bomb “a needle in a haystack”, to perform difficult PRECISION AIRCRAFT IWMSTRUMENTS 
missions without benefit of radio beams — all demand 
SUMMON Of 


SQUARE J) COMPANY 


ELMHURST, NEW YORK ¢ GLENDALE, CALIFORNIA 
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ing aircraft from ground gunners, since 
antiaircraft fire is more accurate than it 
was in the first World War. Flat shades 
of green with light blue undersurfaces 
seem to be most desirable for daylight 
operations. Lampblack is used on the 
undersurfaces of bombers’ wings and 


‘Here’s the 
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fuselages on night raids. Searchlights 

have been known to sweep across an air- 

plane so camouflaged without detecting 

it. Exhaust stacks are mounted above the 

bomber’s wings instead of below to con- 

ceal exhaust flames from the ground. 
END 


RADIO TRANSMITTER 


SX 


S\you 
\ need... 


¥& Entirely self-contained including long life batteries... 
uses 5 latest type RCA miniature tubes.. 
measures 44” by 53” by 


on 3105 KC... 
8 pounds, with microphone... 
tically anywhere. 


* 


radio equipment requirements. 


Airmail your order today. 


ELECTRONIC SPECIALTY CO. 


ELECTRONIC. 


The RANGER TSA transmitter is thoroughly proven, 
guaranteed, built under A. T. & T. license. It is a match- 
ing unit to the popular RANGER beacon receiver. 







TUNE For 


MAX OUTPUT 





TYPE TSA 
3105 + 


ANG 





“ SPECiALTy CO. 





the new RA N G E R” TSA... 


crystal controlled 
- weighs less than 
8”... will fit prac- 


If you now have a receiver, install this revolutionary, lightweight, low cost 
transmitter in your ship, and you will fully meet the new 





$5950 


COMPLETE 
with tubes, battery, 
microphone, and an- 
tennae kit. 








*Pius applicable State 






or Federal toxes 





4630 San Fernando Road * Glendale, (Los Angeles County), California 


Electronic Specialty Co., Glendale, California 


Gentlemen: Please ship me one Ranger T5A aircraft transmitter at $59.50. 


USE 
THIS ORDER 
FORM 


when the order is delivered. 


Name (Please print ) 
Street Address__ 
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Type or make of any - 
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Power Plants 
(Continued from page 116) 








Shortly after the war, a radial engine ap- 
peared commercially. Charles A. Lind- 
bergh’s colorful New York-to-Paris flight 
in 1927 was the radial engine’s first in- 
ternational test. The Wright Whirlwind 
became as famous as the wartime Liberty. 

Lindbergh’s flight paved the way for 
aviation’s commercial acceptance, which, 
in turn, demanded more and bigger en- 
gines. Manufacturers pioneered new 
foundry methods, new lubrication sys- 
tems, reduction gearing, carburetion and 
cooling systems. They designed new ma- 
chine tools to build them faster. Fuels 
were developed correspondingly fast, un- 
der the same stimulus. Anti-knock fuel 
was designed for airplanes; so was high- 
grade oil. 

Attention on radial engines was cen- 
tered in the U. S. largely because its 
manufacturers could keep abreast of 
military and commercial demands. The 
liquid-cooled engine has recently made a 
comeback after the War Department 
sponsored a practical 1,000 h.p. design 
competition. Main advantage of the 
liquid-cooled engine is the reduction of 
frontal area and consequent gain in 
streamlining efficiency. The success of 
the liquid-cooled engine brought about 
an answering achievement from the mak- 
ers of radial engines, who now provide 
power plants with diameters not greatly 
in excess of liquid-cooled engines, but 
with far greater production facilities. 

Wright Field’s power plant laboratory 
is charged with developing new engines 
with increased power per pound of 
weight and standard dependability, dur- 
ability and economy. The laboratory has 
another function—that of research into 
the pure science of airplane propulsion; 
development of entirely new designs; 
and creation of apparatus to test equip- 
ment which has not yet been built. 

Some of the laboratory’s subordinate 
units are: carburetor, fuel-injection, 
fuels and oils, installations (air-pressure 
pumps, accessory gear drives, engine and 
electric motor-drive pumps, propeller ice 
elimination, fluid metering pumps, cabin 
superchargers), controls, exhausts, si- 
lencers, cowling, and another accessories 
unit which tests fuel primers, bilge 
pumps, viscosity valves, thermostatic 
valves, intercoolers and similar devices. 
There are special units dealing with su- 
perchargers and ignition systems, special 
research, evaluations, maintenance and 
overhaul. 

A typical engine under test at Wright 


| Field would follow this procedure: 





First, a short run on a test stand for a 
thorough operations check. Next, a dyna- 
mometer test where its actual power out- 
put is calibrated while other instruments 
reveal its fuel and oil consumption, cool- 
ing and other facts. 

Then a test on the torque stand, where 
it is fitted with the proper propeller. 
Thereafter, the selected propeller be- 
comes its teammate throughout its ser- 
vice life. Together, the team undergoes a 
150-hour endurance run at speeds from 
idling to r.p.m.’s well above its rated 
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IONEERING three important phases 
Por transportation, Brewster set stand- 
ards of quality in carriages as early 
as 1810, then in custom automobile 
bodies, and finally in the design and 
production of aircraft. 

A new Brewster, latest development 
of the Dive Bomber type pioneered by 
Brewster in 1935, will soon supplement 
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Netherlands East Indies. 
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power. Experience has shown that this 
test will reveal any major defects in 
either engine or propeller. 

If the engine survives this ordeal it is 
given a series of acceleration and de- 
celeration tests to reproduce power dive 
effects and other operating conditions. 
Then it is disassembled and inspected. All 
steel parts are examined by Magnaflux 
X-ray to determine hidden cracks. 

Today, the national emergency has 
forced Wright Field to speed up these ac- 
ceptance tests of mew engine types. 
Standard practice previously was to place 
small “service test” orders with manu- 
facturers, putting the engines into limited 
squadron service so that field work would 
build up a background of experience with 
them. Now these new types go to Pat- 
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terson Field, where they receive “ac- 
celerated” service tests: continuous oper- 
ation for days—or even weeks—at a time, 
with pilots flying in relays, as described 
elsewhere in this issue. 

Joining engine and propeller in the 
power plant laboratory’s work are self- 
sealing fuel tanks. Armoring, self-sealing 
devices and materials, tests of fuel for 
contamination with rubber lining, and 
repeated perforation of tanks by bursts 
of machine gun fire, are some of the sec- 
tion’s responsibilities. Fifty-caliber bul- 
lets are shot through the tanks, ripping 
great holes. Linings must swell instantly 
and seal the holes, but not disintegrate 
and contaminate the fuel. All must work 
at sub-zero temperatures and at high al- 
titudes. There has been more improve- 
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LINCOLN TRAINED MEN? 


Would you like a good job as 
Government Rated Medohonic 
with an Airline, Factory or Air- 
port Operator? Lincoln's Gov- 
ernment Approved A & E 
Mechanics training prepares 
you for any of these positions. 


lincoln offers you Govern- 
ment Approved Flight Train- 
ing, BOTH Primary and Ad- 
venced, preparing for Com- 
mercial Pilot Rating and Flight 
Instructor Rating if desired. 
Large fleet of training planes. 


Would you like to design and 
build Airplanes? Aeronautical 
Engineering is a REAL field of 
opportunity. It pays handsome- 
ly. Aero Engineering at Lincoln 
takes only 2 years to complete. 


Lincoln Pilot Graduates step 
into civilian jobs as fast as we 
can train them. Flight Instructors 
especially in demand. Other 
fine opportunities. High salaries 
paid .. . rapid advancement. 


Airplane Drafting and Detail 
Design Training at Lincoln pre- 
pares men to step into the 
Engineering field with a few 
months training . . . perfect 
foundation training for a career 
in Engineering. 


Combination Pilots and Me- 
chanics find exceptional op- 
portunities now at Airports 
and with Training Center Op- 
erators. Here you can get 
special combination courses in 
flying and mechanics. 
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ment in self-sealing tanks during the 
past year than in the preceding 20 years, 
but Wright Field engineers are not satis- 
fied. They are planning now on defense 
of tanks against larger projectiles, per- 
haps aircraft cannon. 

“Sloshing” tests show whether the tank 
is built to stand military service stresses. 
There is also an aging test and a gunfire 
test while the tank is chilled to below- 
zero temperature. 

In the Wright Field fuel test laboratory 
are engineers who have strange little 
one-cylinder engines specially built to 
knock and ping like xylophones when 
running on various test fuels. They 
demonstrate different fuels’ knock qual- 
ties. From certain previously-tested 
fuels a standard measurement has been 
developed, so that any fuel can be tested 
quickly for anti-knock qualities. Lately 
a super-fuel has been brought in for 
test which is even higher in anti-knock 
value than pure iso-octane. A new 
“yardstick” is being worked out for it. 

Iso-octane has very high anti-knock 
quality. At the opposite end of the “yard- 
stick” is heptane, which produces loud 
banging. All kinds of fuels are being 
tested every day. Part of the fuel-testing 
section’s work is that of checking samples 
of aviation fuel bought by the Army. 
The Air Forces is one of the largest indi- 
vidual consumers of U. S. gasoline and 
lubricating oil. Samples of each pur- 
chase are tested. Latest figures show 
that the fiscal year ending June, 1939 
(last year reported), showed an item of 
$6,423,615.18 for aviation gas and oil, 
representing 30,853,877 gallons of fuel and 
709,260 gallons of oil. Some was lower- 
grade fuel and oil used in airport tractors 
and other machines. All was purchased 
under contracts prepared at Wright Field 
from specifications developed in the fuel 
test unit. 

Finally, the most delicate part of the 
power plant team—the propeller—is sub- 
jected to exhaustive study in the propel- 
ler section. Those thin blades look 
fragile, but an airplane _ propeller’s 
blades pull 40 to 60 times their own 
weight as they spiral through the air. 
The propeller section constantly seeks 
ways to improve the translation of en- 
gine power into the thrust which drives 
the plane in the air. Men and machines 
work in step with the power plant lab- 
oratory. From them came the four- 
bladed propeller for the 1,850 h.p. engines 
of the Martin B-26, first of its kind in the 
Air Forces and a forerunner of the six-, 
eight- and 10-bladed propeller which en- 
gineers consider the best answer to the 
giant engine. It allows a power increase 
without a corresponding increase in pro- 
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peller diameter. 

Another future goal is the dual-rota- 
tion propeller with multiple blades, some 
turning clockwise and others counter- 
clockwise. The effect is to neutralize 
torque; one set balances the torque cre- 
ated by the other. It is obtained by a 
system of gearing using two propeller 
shafts, one inside the other, in a way to 
employ each shaft to turn its proper pro- 
peller section. Dual rotation helps pro- 
peller efficiency at high altitude and hig) 
speed. Conventional propellers reach 

(Continued on page 164) 





School. Lincoln offers you every facility to 
train you for any field you may choose in 
Aviation. MAIL COUPON NOW for full in- 
formation. i 
Address 
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AERONAUTICAL INSTITUTE *==— 


139 AIPCRAFT BUILDING, LINCOLN, NEBRASKA 
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ORDERS ARE BEING COMPLETED AS MUCH 
AS 7 MONTHS AHEAD OF SCHEDULE 


Kinner production is more than meeting the require- 
ments of the present emergency. 


As part of its defense contracts, Kinner recently 
completed shipment of engines under an order from the 
U. S. Army nearly six months ahead of schedule! On the 
first big order for Kinner engines placed by Canada 
under the British Commonwealth Air Training Scheme, 
delivery was made more than 7 months in advance! 


Without exception, Kinner has met every delivery 
date—or bettered it. Kinner is “all out’ for National 
Defense and taking it in stride. 


KINNER MOTORS; INC., GLENDALE = bE CALIF.,U.S.A. 
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Become A KEY MAN 


inthe Aviation Industry 


One Year of Practical ‘Specialized’ 
College Engineering Training Qualifies 
You for Certificate as an AIRCRAFT TECHNICIAN 


NOT AN APPRENTICE COURSE ... but preparation for a 
lifetime career as a highly paid specialist in aircraft construction 
and production. Most Complete One Year, Practical, Intensified 
Course of its kind—you Actually Learn By Doing. 

Course geared to Industry’s Urgent Demand ... Four 3 month 
terms ... each complete in itself. 2417 school periods of intensified 
practical training under the close personal supervision of highly 
trained engineering instructors and specialists. 


39 YEARS of Training Men for Top Technician 
Jobs in the Engineering Field... 
Students and graduates from every one of the 48 states and 
from 23 foreign countries. Graduates in key positions with 
America’s leading engineering industries ... now looking for 
M. S. O. E. trained men and are ready and willing to assist 


you while in this school and upon graduation. Placement 
service has long list of firms seeking trained graduates. 


EARN WHILE YOU LEARN! Non-Profit institution 
offers limited number of “‘In Service’”’ fellowships to 
accepted applicants who gain practical experience 
and earn while learning. Student Loans and Earn 
Part-Expense plans for qualified 
students of good character. 


B. S. DEGREE IN 2 YEARS 
OF ADDITIONAL TRAINING 


At M.S. O. E. you are actually 
enrolled at an 
engineering col- 
lege fully recognized by 
educators and engineering 
authorities. 
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EAGLE’S TALONS 


Curtiss P-40D, U.S. Army Pursuit 


Sho | 
LION'S CLAWS 
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Curtiss Kittyhawk, R. A. F. Fighter 


The new Curtiss Hawk P-40D and the “Kittyhawk”, its coun- 
terpart for Britain, are advanced versions of the now famous 
and formidable Curtiss P-40 pursuit of the United States Army 
Air Corps, and the Curtiss Tomahawk of the Royal Air Force. 
Speedier, with increased firing power, they are in quantity 
production in the vastly expanded Airplane Division of the 
Curtiss-Wright Corporation. Respected by all, the Hawk P-40 
type is daily adding its potent strength to the air arms of our 
National Defense forces, and with the R.A.F. the Kittyhawk 
is performing noteworthy service in the “Battle of Britain”. 


CURTISS-WRIGHT 


AIRPLANE DIVISION 
BUFFALO, N.Y. COLUMBUS, OHIO ST. LOUIS, MO. 
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(Continued from page 160) 
peak efficiency at 350 m.p.h. The more 
speed above that point, the less efficiency. 
Blades must be turned to a high angle 
and much of the power is lost in the slip- 
stream. 

Dual-rotation blades will absorb part 
of this loss and maintain efficiency up to 
450 m.p.h. The idea behind the device is 
not new. It appeared on the Wright 
brothers’ first pusher, which had two op- 
posite- turning propellers. A patent was 
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granted in 1908 for a double-shaft drive 
similar to that being used now. In 1931 
Harry Woods, at Ft. Worth, Tex., flew 
a plane with a similar device designed 
by M. M. Egan. In Italy, a world speed 
record of 440 m.p.h. was established in 
1934 by a Macchi-Castoldi seaplane using 
a dual-rotation propeller. Its record was 
unsurpassed for four years. 

Not until huge engines appeared did 
the dual-rotation design come into its 
own. Included in the newest system is 
another revision of an old idea—a gear- 
shifting system which slows down the 
propeller, yet gives the plane a higher 
speed. This dates from an experiment at 
the old McCook Field in 1924. Today’s 
high speed airplane is in need of a geared 
propeller drive to meet varying flight 
conditions with a varying propeller 
speed while the engine is delivering full 
power. 

One of the reasons why dual-rotation 
propellers and gearing systems are in de- 
mand now is because, with increasing ac- 
celeration, the propeller tip speed in- 
creases to such a velocity that it becomes 
a drag upon itself. A 1,000 foot-a-second 
tip speed is the practical limit. It is 
being exceeded many times by today’s 


| high speed engines and large-diameter 


propellers. That is why dual rotation and 
gearing systems, as well as new ways to 
change blade pitch, are increasingly im- 
portant. 

There are two kinds of controllable- 
pitch mechanisms, one electric and one 
hydraulic. Simplest is a two-position de- 
vice which offers the pilot a choice be- 
tween high and low pitch. In another 
model a governor varies the pitch angle 
automatically so that change of altitude 
results in a compensating change of 
pitch. This is the “constant speed” pro- 
peller type; the term refers to propeller 
speed, not engine speed. 

A still more complex type can be 
turned to zero pitch, or “full feathering.” 
In case an engine is damaged in flight, 
the usual propeller will continue to turn 
it over just the same, crushing bearings 
and grinding up broken parts. With a 
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full-feathering device the propeller has 
no tendency to turn and wil! remain mo- 
tionless, sparing the engine further dam- 
age and releasing the other engines in 
larger planes from the braking action of 
a windmilling propeller on a damaged 
engine. 

One of the most important research 
projects in the power plant laboratory is 
the de-icer section, wherein problems re- 
lating to ice conditions on wings, propel- 
lers and other parts of an airplane are 
being studied. Most effective device 
evolved thus far is a rubber cuff extend- 
ing from the blade shank nearly half the 
length of the blade. In it are tiny tubes 
carrying a chemical solution which trick- 
les out by centrifugal force to the blade’s 
tip. The solution is a compound of al- 
cohol and glycerine; in serious weather 
a propeller will use a gallon-and-a-half 
per flying hour. 

In the laboratory’s materials section, 
constant research is being conducted into 
stronger and lighter metals and their al- 
loys. For engines of more than 200 h.p., 
Wright Field specifies all-metal propel- 
lers of dural, an aluminum alloy, or of 
hollow steel. Some wooden propellers, 
some solid steel and a few forged propel- 
lers are used on small training planes. 
In the testing section are rubber-steel, 
plastic, magnesium and _plastic-wood 
combinations undergoing experiments for 
possible propeller use. 

Giant whirl test rigs at Wright Field 
receive these experimental provellers. 
Electric motors turn them at speeds from 
20 per cent to 100 per cent greater tnan 
those in flight. Thrust is measured on a 
hydraulic cell mounted in the shaft. Elec- 
tric instruments, meanwhile, record the 
horsepower necessary to develop that 
thrust. These tests continue for approxi- 
mately 20 hours, with the blades set at 
various angles. Engineers examine the 
test propellers constantly for signs of 
weakness, flutter, oscillation, or other bad 
habits. 

If they survive the whirl tests, experi- 
mental propellers go to a torque stand, 
(Continued on page 168) 
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where a 100-hour run at overload speeds 
is given them to measure torque devel- 
oped. Another test is the “resonic fre- 
quencies” experiment, to see if vibration 
of engine and propeller together build up 
an exciting force which results in dam- 
age. Then come extended vibration tests 
which measure stresses in sample pro- 
pellers both in flight and on test stands. 

Controllable-pitch mechanisms receive 
1,500 cycles of complete operation test 
under gruelling extra-load conditions to 
make sure they will function perfectly 
at all times. Propellers selected for cer- 
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tain engines are mounted on them and 
given more flight tests, with the plane 
being put through every conceivable ma- 
neuver. 

Two hundred hours of service test in 
tactical planes complete the work out. 
Then, with proper recommendations, the 
new engine-propeller combination is 
turned over to the squadrons for service 
use. 

The Wright Field propeller develop- 
ment experts are reasonably well satis- 
fied with present controllable pitch de- 
vices. Research is continuing in an effort 
to obtain better and lighter installations. 
Since the load carried on a propeller 
blade may produce forces of 100,000 
pounds, tending to pull the blade out of 
the hub, propellers must be balanced 


carefully. —_ 





Materiel Division 
(Continued from page 83) 





as a coolant in liquid-cooled engines 
made possible radiator size reduction by 
60 per cent and gave the liquid-cooled 
engines a new lease on life. Innumerable 
new materials—nonshatterable glass 
which will not deteriorate in tropical cli- 
mates is an example—have been de- 
veloped. 

Materiel Division test pilots—headed by 
Maj. Stanley M. Umstead, who recently 
flew the world’s largest plane, the B-19, 
on its initial trip—put all new warplanes 
through their paces. And last but far 
from least, such famous types as the B-19, 
the Flying Fortress, the Airacuda, the 
Curtiss pursuits, and many others, first 
were conceived at Wright Field. Here, 
in the laboratory, engineers probe end- 
lessly that American airmen, in war and 
peace, may keep ahead. 

END 
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Each time the engineers thought they 
had developed the perfect parachute, 
they hauled out Dummy Joe, attached the 
new device to his well-stuffed form, took 
him up and heaved him overboard, twist- 
ing him into all sorts of positions to see 
what would happen to the ’chute, which 
rested on his back, his chest, or some- 
times even the seat of his pants. The 
last idea was to prove best. When the 
parachutes failed, Joe suffered severe in- 
juries, but they always stuffed him up 
again and he tried the whole procedure 
all over until the Army men thought 
they had the trouble fixed. 

After many of these successes and fail- 
ures had been tried Dummy Joe was dis- 
carded and Sgt. Ralph W. Bottriell made 
the first jump with a free type parachute 
on May 19, 1919. A year later he had 
more than 200 jumps from a moving air- 
plane to his credit. A former cavalry 
officer, onetime balloonist and exhibition 
jumper, Sergeant Bottriell in 1932 was 
awarded the Distinguished Flying Cross 
for his efforts. 

Congress was none too friendly to 
McCook Field’s Parachute Branch. It 
was hard for the Air Corps to get funds 
to develop such an “impractical” device. 

It took the parachute’s saving of a life 
to convince the Government that money 
should be granted for further experimen- 
tation. 

Before a life was saved, however, a 
man had to die. Lieut. F. W. Nieder- 
meyer, one of McCook Field’s most ca- 
pable young flyers, had just returned 
from a test flight and had put his para- 
chute away. Then, very much interested 
in a new airplane which had just landed 

(Continued on page 172) 
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at the field, he forgot to put on his para- 
chute before he took the ship aloft 
During a violent maneuver the wing tore 
loose and Niedermeyer plunged to his 
death. There was plenty of altitude and 
many believed that if the officer had worn 
his parachute he might have been saved. 
As a result of his death, McCook Field’s 
commanding officer issued an order re- 
quiring the wearing of a parachute by 
every person in every plane. The order, 
a year later, was issued by the Chief of 
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the Air Corps. 
since. 
Lieutenant Niedermeyer died, but a 
fellow officer, Lieut. Harold R. Harris, 
lived—the first man to be saved by a free 
type ‘chute in an emergency leap from 
an airplane. The incident occurred on 
Oct. 20, 1922. Then chief of the flying 
branch at McCook Field, Lieutenant Har- 


It has been in effect ever 


ris was testing a new type aileron. He 
put the plane into a quick bank. Im- 
mediately a vibration developed that 


couldn’t be stopped. Lieutenant Harris 
climbed to the side of the plane and the 
windstream blew him off. He jerked 
what he thought was the release ring and 
nothing happened. He looked again, dis- 
covered he was pulling the leg strap. 
Finally he found the ring and jerked it 
hard. There was a snap; suddenly he 
was yanked upright and was floating 
earthward beneath a giant silk parasol. 
The airplane crashed, a complete wreck. 
Within a month after Lieutenant Har- 
ris’s escape, another McCook Field officer, 
Lieut. Frank B. Tyndall, was saved 
from death the same way. Today hun- 
dreds of Army men and civilians owe 
their lives to the parachute. 
The first night parachute jump from an 
| airplane was made by Lieut. John A. 
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Macready. He “bailed out” when some- 
thing went wrong with his craft while 
flying the new night test airway system 
between Dayton and Columbus, O. Be- 
cause there was something “terrifying 
and spectacular” about leaping from an 
airplane at night, considerable publicity 
resulted. 

Another interesting jump was that 
made by Col. A. W. Stevens from an 
altitude of 24,206 feet. The ship was a 
supercharged Martin bomber and Lieut. 
Leigh Wade was the pilot. A double 
training parachute was used. Strapped 
to one leg was a 70-cubic inch oxygen 
bottle. When Colonel Stevens left the 
plane he weighed about 250 pounds with 
all equipment. With him he carried a 
camera to record his descent. He was 20 
minutes coming down. Although un- 
official, a high altitude jumping record 
was established. 

These experiences played an impor- 
tant part in parachute development. 
There have been many changes in design, 
many new trials, between these early at- 
tempts and present day equipment, how- 
ever. 

The free type parachute, as it was orig- 
inally and as it is today, has changed 
little in principle. It is made of purest 
Japanese silk, nylon, rayon, or cotton. 
Because of the difficulty in procuring silk, 
the Army has been using substitutes, of 
which experts say there is an abundance. 
When the ’chute is open it forms a great 
white parasol about 24 feet in diameter. 
Closed, the aviator wears it folded in a 
small knapsack, attached to a harness 
which fits similarly to a vest. When fly- 
ing, the pack forms a seat cushion. 

To open the parachute, the jumper 
jerks a ring in a pocket in the left-hand 
side of the harness. The ring pulls a 
wire, which zips the knapsack open down 
the middle. Packed inside on top of the 
large parachute is a small, toy-size para- 
chute with springs inside that cause it 
to shoot forth through the knapsack’s 
zipper opening. The air fills the small 
*chute, which pulls the large one from its 
container. 

All of the many types of parachutes in 
use today work on this principle. Most 
common as standard equipment are the 
S-1 and S-2 types; these are Army desig- 
nations, the “S” meaning seat type. They 
are used by Army flyers—pursuit pilots, 
for example—who do not move about in 
their aircraft, forming actual cushions 
for the pilots. The seats in the plane 
have no other cushions. The S-1 and S-2 
types are 24 feet and 28 feet in diameter, 
respectively. They are made of silk, 
nylon, or rayon. 

Another standard ’chute is the B-7 type 
(“B” for back type). This variety is used 
by flying personnel required to move 
about in the plane—gunners, bombardiers, 
mechanics, etc. The B-7 type is attached 
to the man’s back in a streamlined casing 
that allows the wearer considerable free- 
dom of movement. The pack is flat and 
the harness can be adjusted for comfort 
by the wearer, whereas with the other 
type ‘chute the wearer must have some- 
one else help him adjust the harness. 
Another development is an A-2 type 
‘chute. It can be stowed in the smz2ll 
turret space and attached quickly to the 
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harness the gunner wears at all times. A 
special snap arrangement designed by 
materiel division equipment engineers al- 
lows the gunner to attach the ’chute and 
get out of the turret. This harness has 
been outmoded by the improved, stream- 
lined B-7 type. 

Still another type ’chute is the standard 
training type, the T-3. This is a double 
‘chute with a back type 28 feet in di- 
ameter and a chest type 22 feet in diam- 
eter. It is used exclusively in teaching 
personnel to make emergency jumps and 
in ’chute operation instruction. 

A special type training ’chute, the T-4, 
has been designed for training parachute 
troops. These ‘chutes’ dimensions are 
the same as regulation training para- 
chutes. The difference is that the para- 
troop parachute is operated by a static 
line attached to the airplane. A special 
opening mechanism on the back pack 
enables the static line to pull open the 
pack and at the same time pull out the 
parachute. This is accomplished by using 
a 40-foot break cord which is broken by 
the jumper’s weight. 

The training and tactical types vary 
from 21 pounds to 30 pounds in weight. 
They cost anywhere from $150 to $200. 

All these parachutes have been devel- 
oped by the Air Corps Materiel Division, 
Equipment Branch, at Wright Field in 
Dayton, O. Here the experimental types 
have been designed and approved. Then 
specifications have been sent to five com- 
panies in the United States that make 
them for the Air Corps. 

Recently, since the outbreak of the war 
in Europe and since the Germans have 
introduced the parachute troops so ef- 
fectively the work at the materiel di- 
vision has increased considerably, since 
now parachutes must be designed to sup- 
port equipment as well as men. Also 
much new and before untried equipment 
has been designed to take care of the 
needs of the parachute troops. 

To eliminate errors in judgment which 
could be fatal in low-altitude jumps, a 
12-foot web strap attached to the para- 
chute pack is snapped to the steel cable 
or static line. When the trooper bails 
out, this strap yanks the cover off the 
pack, automatically releasing the para- 
chute. Straps and covers are blown out 
of the way by the air stream and are 
pulled back into the transport plane after 
all parachute troopers have bailed out. 

The conventional parachute harness 
must be unfastened at three points. Be- 
cause quick work is vital in getting into 
action once a paratrooper gets on the 
ground, Wright Field has developed a 
special quick-release harness. To op- 
erate it, the trooper twists a small disk, 
cocking a spring mechanism that releases 
the entire harness. On landing a brisk 
slap on the disk releases the fasteners 
and allows the trooper to wriggle free 
in one movement. Precautions have been 
taken so no waving of arms, etc., can 
release it in the air. 

’Chutes designed for dropping special- 
ized equipment for parachute troops are 
made of cotton. They vary from seven 
feet to 28 feet in diameter and are dyed 


various colors so that para-troops can 


(Continued on page 178) 
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ASK YOURSELF 
THESE QUESTIONS 


How many countries use the swastika de- 




















sign on their warplanes? 
Which is faster— 
The Hurricane or Airacobra? 
Messerschmitt 110 or Lockheed P-38? 
What is the comparative power of — 
Rolls Royce and Allison engines? 
Modern radial and in-line engines? 
What was the highest Thompson Trophy 
Race speed? 
What American firms make— 
Machine guns? Cannon? Bombs? 
Torpedoes? Gas Masks? 
What firms make — 
De-icing devices? Direction finders? 
Goggles? Parachutes? Rivets? Riveters? 
Who's who in the firm you're writing to? 
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KNOWLEDGE MEANS AUTHORITY! 
You'll find what you want to KNOW in 
AEROSPHERE* 1941... 










You'll be using 
this vital work- 
ing tool daily 





WORDFISH Crigple s 

















BATTLESHIP! 


131-mph-Plane with 18” torpedo avenges 
¢ H.M.S. HOOD sinking after American- 


| SrA 4 built Catalina Bomber spots BISMARCK 


AEROSPHERE * 1941 describes these planes and all planes throughout the world, private,’ 
commercial and military. Air Power holds the balance of power in every military engage- 
ment. Air Power stems from our daily industrial and flying activities. 

AEROSPHERE ° 1941 will keep you informed about the aeronautics of Russia, Italy, Ger- 
many, Great Britain, Japan, United States (and twenty other nations). There are 933 photo- 
graphs and illustrations, 948 pages containing 100,001 answers to your questions! 
AEROSPHERE °1941 is a practical daily working tool for the aviation industry and a 
comprehensive source of information for everyone who wants to Keep in step with world 
events. Here are the vital contents of this internationally recognized aeronautical authority: 
PLANES. 553 latest photographs and cutaway and sectional drawings of planes now being 
built throughout the world by 265 manufacturers. Full description of design, construction 
and performance. 320 pages (as compared with 202 pages in Aerosphere * 1939). 
ENGINES. 269 photographs and illustrations of engines of 118 manufacturers. 160 pages 
showing power plant for lightplanes and on up to engines for 82-ton flying boats and bombers. 
Worldwide. Exhaustively indexed and cross-indexed. 

STATISTICS. Facts and figures on passenger miles flown, speed and endurance records, 
C.A.A. schools, accidents, engine production ... from all over the world. 

BUYER'S GUIDE. Up-to-date listing of names and addresses, principal personnel and prod- 
ucts made, of all firms engaged in every phase of aeronautics throughout the world. Listing 
of the manufacturers of all products used in aeronautics...new supply sources for engineer- 
ing and purchasing departments. 

INTERESTING FEATURES. Foreword by Major General H. H. Arnold, formerly Chief of the U.S. 
Army Air Corps. International aircraft markings in full color. History of the development of the U. S. 
Navy's torpedo planes. Development of aviation by the U.S. Army, Navy and Coast Guard throughout 
the years. Current types of U.S. Army and Navy planes and their usage in war time. All information 
carefully indexed and cross-indexed. 


HERE’S WHAT CRITICAL REVIEWERS SAY OF AEROSPHERE: 
Maj. Gen. H. H. Arnold: “Valuable contribution to the understanding.” Aviation: “Well worth hay 
“Most comprehensive and accurate single volume on aeronautics ever published.” Cleveland Plea 
of facts; chance to be an expert.” Air News: “Clear, broad, accurate view of aviation in the We 
Services: “It should be on every library shelf.” \ 
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ontinental 


RED. SEAL Trainer Engines 
CIVILIAN + PRIMARY + BASIC 



















‘“A"’ Series 
50, 65, 75, 


The following light aircraft for CPTP are and 80 H.P. 


powered by Continental Red Seal ‘‘A’’ 
Series Engines. 


AERONCA INTERSTATE CADET PORTERFIELD 


CULVER LUSCOMBE REARWIN 
ERCOUPE PIPER CUB TAYLORCRAFT 









For Civilian Secondary 
Training, the Waco, 
For the Army PT-17 trainers and powered by Continental 
the Navy N2S-1 and N2S-3 W-670 is doing the job. 
trainers, the Continental R-670 
(220 H.P.) has proved its worth. 


and NOW! The R-975, 


a 400 H.P., 9 cylinder air-cooled radial engine for basic 
training has passed the tooling stage and is coming 
off the production line daily in increasing quantities. 







A Stearman Trainer 





[ontinental Motors [orporation 


Aircraft Fngine [Jivision 
MUSKEGON, MICHIGAN 
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YOUR COUNTRY 


needs AIRPLANE 
DRAFTSMEN 





New I. C. S. Course, Studied in 
Spare Time, Prepares YOU for 
SUCCESS in This Growing Field! 


Tooay, America is air-minded! Probably no 
industry offers greater opportunities to the 
trained man than aviation. New airplane de- 
signs are the order of the day. Millions of 
dollars are being spent for both military and 
non-military airplanes. 

To produce the drawings for these new 

airplanes, thousands of draftsmen and engi- 
neers are required. Every airplane company 
now needs a large force of trained draftsmen. 
And because the aviation industry is expand- 
ing so rapidly, unusual opportunities 
rapid advancement exist— for the trained 
man only! 
How YOU Can Get Training —Now! 
enable you to prepare yourself for success 
in this branch of aviation, the International 
Correspondence Schools (whose graduates in- 
clude the president of a major airline and 
hundreds of other successful aviation men) 
now offer a newly prepared course in Air- 
plane Drafting. 

This course not only gives basic training 
in “math,” mechanics, strength of materials 
and drafting needed by the successful drafts 
man—but also instruction in subjects of par- 
ticular value in drafting rooms where air- 
planes are designed. Students are familiarized 
with airplanes and their parts. Aviation terms 
are clearly defined. Illustrations are numer- 
ous and easily understood. Elementary Aero- 
dynamics is inciuded, 

Study in Your Own Home. I.C.S. 


study at home—don’t need to give up their 





for | 


To | 


students | 


present jobs. No “classroom slow-pokes” hold 


you back. And the cost of sound, modern 
1. C.S. training is surprisingly low! 

This coupon, mailed today, will bring you 
a FREE BOOKLET— AVIATION OPPORTUNITIES” 


—and complete information without obliga- 


tion. Do it now! 
1891* 194! 


Box 5842-C, Scranton, Penna. 


INTERNATIONAL 
CORRESPONDENCE SCHOOLS 





‘Aviation 
informa- 


Please send my free copy of ‘ 
Opportunities,” and complete 
tion on the course marked: 


AIRPLANE DRAFTING 
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(Continued from page 174) 


distinguish easily what equipment is 
landing. 
Guns, ammunition and supplies are 


rolled in felt pads so that the contact 
with the ground will not damage them. 
All equipment ’chutes operate by the 
static-method. Special containers for 
food have been designed. 

Such is the parachute as it is being 
used today by the Air Forces. 

END 





Maintenance Command 
(Continued from page 123) 











Over 100,000 different items appear on 
various unit inventories. To keep track 
of all of them, a teletype circuit has been 
set up between depots. If the Middle- 
town depot receives a rush call for an 
Allison engine and no such engine is 
there, it can query all the others by tele- 
type and locate one at another depot 
within a few minutes. It is loaded into 
one of that depot’s planes and flown to 
the station requisitioning it, as described 
elsewhere in this issue in the article on 
the Army’s transport system. 

If, after delivering the new Allison en- 
gine, it is found that the old one can be 
repaired, it is assigned to one of three 
maintenance organization branches. These 
are given high-sounding military names, 
but they are merely different repair de- 
partments. First Echelon Maintenance 
does all the repairing and maintenance 
work that can be done in the field with- 
out bringing the work into a shop. Sec- 
ond Echelon Maintenance does its repair 
and reconditioning jobs at air bases and 
other well-equipped fields. Third Echelon 
Maintenance is the name given the work- 
ers who do the biggest and most thor- 
ough-going rebuilding jobs in the shops 
located at the air depots themselves. 

Third Echelon is practically a factory. 
It has pattern-makers, designers and 
skilled machinists who can design and 
build, in their shop, almost any part of 
an airplane. If a tail-wheel on a trainer 
shows a design weakness they can design 
a better one and build enough of them to 
equip every ship of that type. To speed 
defense production civilian experts have 
been hired to train Army recruits at each 
air depot in skilled Third Echelon main- 
tenance jobs. 

The Maintenance Command has the 
least spectacular, but most important, 
non-fighting job in the Air Forces. With- 
out it, the Combat Command and the 
training schools could not operate a week. 
Its truck-drivers and lathe-operators and 
inventory clerks are not pictured glow- 
ingly on recruiting posters, but they keep 
the Air Forces going. They serve the 
fighting squadrons so efficiently and fast 
that our Air Forces is acknowledged to 
have the best supply service in the world. 

END 





Regular departments not appearing in 
this special issue will be resumed in the 
October issue. With the exception of this 
month's copy of FLYING and POPULAR 
AVIATION, the price will remain 25¢ per 
copy in the United States, 30c in Canada. 
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NEW AVIATION BOOKS 


COMMERCIAL and PRIVATE PILOTS: New 
‘Aeronautical Training’’ fully covers new multiple 
choice examinations with drift, otf-course and alter 
nate airport problems plotted and solutions given 
Load factor problems also solved. Commercial ex 
shown in 








aminations are separate section of the book 
Navigation, Meteorology. Aircraft, Engines and CAR 
covered. Just published—12th edition, only $2.00 
postpaid, or C.O D 


FLIGHT INSTRUCTOR: A new quiz text covering 
the scope of the itten examination for flight in 
structor rating Mu: trated with pertinent diagrams 
$2.00 postpaid or C 
GROUND INSTRUCTOR: A new book prepares 
tor government examinations in Navigation, Meteor 
ology, Aircraft, Engines and CAR Why fail? Only 
$3.00 postpaid 
A & E MECHANICS RATING: Airplane and En 
gine Mechanics—Can you pass your written test? 
Send for new quiz book.covering Airplanes. Engines. 
and Mechanics’ Civil Air Regulations. 156 pages 
fully illustrated, with complete sets of latest exami 
nation questions. Only $3.00 postpaid or C.O D 
RADIO AND INSTRUMENT FLYING by 
Charles A. Zweng. Instructor, U S. AIRCORPS New 
1941 Edition covering new important material 
Written especially to prepare the pilot for govern 
ment examination for “instrument rating Rachio 
Telephone Permit included with Meteorology, Radio- 
Orientation. let-down, off-course and alternate air- 
port problems. Only $4.00 postpaid. 
NAVIGATION PLOTTER (Dept. of Commerce 
type) is necessary for all problems involving drift, let- 
down and off-course, including alternate airport 
problems. May be used when taking examination 
nee gpa: with large leatherette Navigation Note 
and instructions, only $4.00 postpaid 
AIR NAVIGATION (Gold oe Edition) includes 
meteorol $5.00 postpaid 
— TED CELESTIAL NAVIGATION by 
P H Weems and E. A. Link, Jr. $3.00 postpaid 
DALTON MARK VII et ted COMPUTER 
With book of instruction . . . $7.5 


Order P ang 


Auiation Pullishers 
P. O. Box 2464 
HOLLYWOOD, CALIFORNIA 


REAL ENGINE VALUE 


G.H. Q. GAS ~~ 


Now 44> 








ONLY 


A large bore engine ata 
lower price than any 
small bore engine. 

















This is a miniature gasoline engine that really 
operates. Mass production methods and enthu- 
siastic reception have enabled us to reduce the 
= from $35.00 originally to the NEW LOW 
-RICE OF $4.95. Over 15,000 sold in the last 
year—over 50,000 in use today. THE NEW IM- 
PROVED 1941 MODEL KIT IS ABSOLUTE- 
LY COMPLETE with coil, condenser, plug 
simple illustrated instructions, gas tank, etc 

For Model Planes, Boats, Midget Cars. etc. 





All Parts Finished and Guaranteed. 
All Machinin e. 

No Mechanical Kno ~H.y Required. 

1/5 Horsepower—NAA Class C Engine 


pesrete assembly time 30 minutes. 
ONLY A SCREW DRivER NEEDED 


FREE: * Send for free literature on G. Q Gas Engine 
ond 6c for Jumbo Hobby Cuielne and cbovice of teas 
aviation or wings pin. 





SEND ONLY $1.00 
Shipped Collect C.0.D. Same Day 


G.H.Q. MOTORS, Dept P, 40€. 21st, New York 



























eschew 
mopeL $145 


Basswood construction kit with working plans 


machined barrel, cylinder and all necessary 
hardware. 
COLT 45 Cal. *‘*FRONTIER" inode! kit, 434” barrel. $1.45 
COLT 45 Cal, *‘*FRONTIER model kit, 512” varrel i.o 
COLT 45 Cal. ‘‘*FRONTIER"’ model kit, 7” barrel 1.70 
COLT 45 Cal. Automatic Pistol kit. 1.06 
Full scale Thompson Sub Machine Gun model kit 3.U) 
SAVAGE Cal. 32 Auto. Pistol kit, machined barrel. io 
LUGER Auto, Pistol with 4” machined barrel 7 
LUGER Auto, Pistol with 6” ae barrel 1.90 
COLT 25 Cal. Automatic Pistol kit 50 
These a autiful kits are com ee te in every detail and made 
of the st basswood All parts are cut to shape and re 
quire aie a short time to finish. Postpaid in U. S. A. 
GUN MODEL co 
Dept. KA-9 2908 N. Nordica Ave Chicago, I. 
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. cD OMBER, interceptor, pursuit 
AS or trainer. . . every airplane's 
heart is its engine. Reliable power is 
most important when pilot skill is 

> being taught and acquired . . . in the 

. training plane. And that is where 


the Lycoming engine’s long-estab- 
lished reputation for unfaltering 
dependability has won favor of both 
military and civilian flight instruc- 
tors throughout the nation. 
Economical Lycoming engines 
predominate in the light-plane train- 
ers used in theCivilian Pilot Training 
Program. More powerful Lycoming 
radial engines fly the Stearman and 
Spartan trainers employed by the 
Army and Navy for flight instruc- 
tion. These smooth-operating power 
plants are likewise found in the new 
Stinson liaison and observation 
plane and in the bi-motored Beech- 
crafts, Cessnas and Curtiss-Wrights 
used by the Army Air Corps to 
acquaint its pilots with multi- 
engine operation. Lycoming leader- 
ship in America’s training planes 1s 
an established fact . . . predicated 
upon safety, economy and comfort 
. a fact important to all who fly. 





FREE LITERATURE 


n Lycoming 50to75-horsepower horizontally 
ed light engines, Lycoming 10c 

horizontally opposed 
ngines or Lycoming 220 to 300-horsepower 
nes. Please specify which literature 








nee OE: Rite, Ho % LYCOMING HORIZONTALLY OPPOSED ENGINES LYCOMING RADIAL ENGINES are manutfac- 
yu wish. Lyco g Division, Dept. Pg1, 

4 Cale Sopenies, Rae: , are available in four-cylinder 50, 55, 65,75, tured in 220, 280, 290 and 300 horsepower. 

ation Manufacturing Corp., Williamsport, A 
‘ ry hing ae 100 and 125 horsepower and six-cylinder All are nine-cylinder, direct-drive and air- 

Penna., U.S.A Cable address: Aviatcor. ) 

2 150 and 175 horsepower. All are air-cooled cooled with provision for starter, genera- 
and have provision for either mechan- tor, fuel pump, vacuum pump, dual tachom- 


Contractors to the U. S. Army and Navy ical or electric starter and accessory drives. eter drives and hydro propeller control. 
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A 90° twist in 
element braces 
against severe 
vibration. Goose- 
neck spring prevents bending and crystalliza- 
tion resulting in better service and longer life 
Aircraft fuse specials! 

4 and 5 AG and AB fuses, 
Write for new catalog. 


LITTELFUSE, 


4793 Ravenswood Ave. 





1 to 60 amps 


INC. 


Chicago, Ill. 











FLUXES for... 


@ SODERING 
@ BRAZING 
@ WELDING 
For Production, Maintenance 
and Repairwork 
Manufacturing Chemists 
ince 1893 


Send for Samples 


L. B. ALLEN CO. INC. 






6728 Bryn 
Chicago, 


Mawr Ave. 
iMinois 








Ground Crews 


(Continued from page 74) 








| aviation cadets and civilians to qualify 


them as squadron engineering officers. It 
carries no pilot instruction and prepares 
graduates only for ground duty. The 
status, pay and allowances of cadets un- 
dergoing this specialized course is the 
same as that for cadets receiving pilot 
training. On satisfactorily completing 
the nine-month course they are eligi- 
ble for second lieutenants’ commissions 
in the Air Corps Reserve. Applicants 
must meet the general rules for appoint- 
ment as aviation cadets, although physi- 
cal requirements are less rigid than those 
required for pilot training. First priority 
candidates must be college graduates with 
a degree in engineering. Subjects include 
fundamentals of aerodynamics, airplane 
design, airplane engines and installation, 
airplane engines laboratory, airplane 
stress analysis, structure and aerodynam- 
ics of military airplanes, aircraft instru- 








Lightueight 
ONAN ELECTRIC PLANTS 


“FIRST” in the Field of Aircraft Auxiliary Service 


Hundreds in Actual Use over 2 Years 
Alternating or Direct Current 
Manual, Full-Automatic or Self-Starting 
Any Voltage—Any Frequency 
135 to 225 Pounds 
LIGHTW EIGHT—COMPACT 
HEAVY DUTY—DEPENDABLE 
2 Cylinder—4 Cycle Engines 


Furnish POWER for operation of every- 
thing electrical aboard the Plane; Radio 
Equipment, Lights, Landing Gear, Telephonic 
Communication Systems, Battery Charging, 


Oil Heating, Ete. 


LIGHTWEIGHT MODELS from 1500 to 6500 Watts. Over 40 types up to 50,000 
Watts for Airport Lighting, Maintenance and Repair—for Stationary, Port- 


able, or Emergency Standby Service. 


Used by Nationally advertised Commercial Concerns, City, State and Federal De- 
partments and the Army and Navy for NATIONAL DEFENSE. 
HIGHEST GRADE MATERIALS—PRECISION WORKMANSHIP 
15 Years Experience In Electric Plant Manufacture, Experiment and Research 
Write NOW for Details and Prices 


D. W. ONAN & SONS 


1192 Royalston Avenue 





MINNEAPOLIS, MINN. 




















St. 




















ST. LOUIS AIRCRAFT CORPORATION 


Builders of 
Primary Training Airplanes, 
Aircraft Appurtenances aad Supplies 
ST. LOUIS AIRCRAFT CORPORATION 


Louis, Mo. 
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ments, propeller design and aircraft de- 
tail design. Applicants receive 12 weeks 
at either New York University or Purdue 
University. Admission of 50 applicants 
to each university every three months be- 
ginning January, 1941, was planned. This 
is followed by six months’ training at 
Chanute Field. 

Schools for training squadron arma- 
ment, communications and photographic 
officers also are being established. 
The armament and photographic schools 
have been located at Lowry Field 
and the communications school at Scott 
Field. A college degree, together with 
some training or experience in the sub- 
jects, are admission requirements. The 
courses each take about nine months; 
students have the same status as those in 
the engineering school. 

The Air Corps found it necessary to 
double the capacity of its existing tech- 
nical training facilities considerably early 
in 1941, and add new ones. The War 
Department announced Wichita Falls, 
Tex., and Biloxi, Miss., were to be sites 
of two new Air Corps Technical Schools 
costing $19,000,000. This raised the num- 
ber of such Air Corps schools to five. At 
the same time, the number of civilian 
mechanics schools under contract was in- 
creased to 15. In April plans for increas- 
ing the number of Air Corps mechanics 
in training from 45,000 to 100,000 a year 
were revealed. About $5,000,000 will be 
spent for additional housing. 

The Biloxi and Wichita Falls schools 
will enroll 80 enlisted students every 14 


| days for 22 weeks’ aircraft mechanics 


instruction. Approximately 14,500 offi- 
cers, enlisted men and enlisted students 
will be stationed at each institution. Each 
school is expected to turn out 20,000 air- 
craft mechanics a year. The program 
calls for erection of 16 barracks for each 
1,000 men, in addition to administration, 
recreation, day and supply rooms. 

The Air Corps Technical Schools and 


| the civilian contract schools today are of- 


fering 19 courses for enlisted men: 

Regular course: aircraft mechanic, air- 
craft armorer, aircraft machinist, air- 
craft metal worker, aircraft welder, sup- 
ply and technical clerk, Link Trainer in- 
structor, parachute rigger, photographer, 
radio operator and mechanic, teletype op- 
erator and weather observer. 

Advanced course: bombsight and car- 
buretor maintenance, electrical, instru- 
ment and propeller maintenance; ad- 
vanced photography and weather fore- 
casting. 

Chanute Field’s main function is train- 
ing mechanics. From this school men 
graduate as mechanics, machinists, weld- 
ers, metal workers, experts on carbure- 
tors, electrical systems, propellers and 
instruments. Link Trainer specialists and 
parachute riggers also are trained there. 

Lowry Field specializes in armorers. 
clerks, photographers and _ bombsight 
maintenance men. 

Scott Field’s main products are radio 
operators and mechanics. 

Chanute Field is general headquarters 
for the whole Air Corps technical train- 
ing program. Here the courses for Army 
and civilian schools are prescribed. 

Men selected for Air Corps Technical 

(Continued on page 184) 
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o AIRCRAFT ENGINES 


aE 125 H.P. + 145 H.P. + 165 H.P. 


WARNER AIRCRAFT CORPORATION e@ DETROIT, MICHIGAN 
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ACL 


FIA II 





oo 0.0 O00 0.8. 


HAS PROVIDED 
DEPENDABLE FIRE PROTECTION 
FOR 25 YEARS 









KKK KK KK 


W: HAVE SUPPLIED many thousands of our ““A-2” 
type extinguishers to U. S$. Army Air Corps. It is 
especially designed to give long life and to permit 
replacement of worn parts in the field without 


special tools. It operates even at 50° below zero F. 


We also developed the “‘Instant’’ Loaded Stream 





Type extinguisher which, as its name implies, ex- 
tinguishes fires in ordinary combustibles and in- 
flammable liquids with great rapidity. Built in sizes . . . IN THE AIR 


ranging from 1 gallon up to 33 gallons on wheels, 





» « « ON THE GROUND 


it has found very extensive use since its introduc- 





tion in 1930. It is especially efficient for ground fires 


in aircraft. 


COMPLETE LINE of FYR-FYTERS 


We manufacture a complete line of 
Portable and Hand Drawn Fire Fight- 


ing Equipment. Write for a catalog. 





2.0.0.0 0.0.08 08 000006000 0 6 os 


The FYR-FYTER Company 


Dept. 10-69 DAYTON, OHIO 
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No We a oi 
é 
é ALTITUDE 
THOUSAND FEET 


FOR THE FIRST TIME 
..An Improved, Easy-to-Read 


PRECISION ALTIMETER 


Wd Vue Lew eve 


To answer a long-felt need among light plane 
owners ... pilots . . . students and instructors, 
Aeromarine Instruments, Inc. has designed an 
improved, read-at-a-glance, accurate altimeter at 











- An ideal altimeter for flying over 
* restricted areas. Easy reading in 
hundreds of feet increases the value 













a price within the reach of everyone. This in- of this instrument to instructors 
strument provides: and student pilots. And experienced pilots will 
7 ; welcome the easy-to-see low-altitude readings for 
Wide space between points for ie. d 

re a 2 . cross-country flying. 

, ‘al > one-glance” reading. No need ii ii 
<A aN to bend over “head on” to see —— _ 
af 4 : ‘as stallation ... ate 
“3 where the arrow falls. You get ih : ; ee 










oo 4 





your reading . . . in hundreds of feet . . . from G planes and trainers of all makes. 


most any angle in the cabin. Anyone can set this instrument 


SP > 
al g 7 in the board within a fe in- 
pyne? Accuracy, to within 60 feet under . Sere ae 


i\| utes. No complicated mechanism. 


yi all conditions. The Aeromarine 

Altimeter is unaffected by extreme aan saciid , . ea 
ysis heat or cold ... (formerly only UNCONDITIONALLY GUARANTEED 

possible with altimeters at five times the price ). FOR ONE YEAR! 


4 k ok 
cnn, / —\ FOR DESCRIPTIVE BOOKLET 
, MAIL THIS COUPON! 


Install an Aeromarine Altimeter in your “aircraft for sale"— 
explain the value of this new, improved low-altitude instrument. 
Your prospects will be enthusiastic over this easy-to-read alti- 
meter that was “designed” for “new flyers." The Aeromarine 
Altimeter will help you sell your aircraft! 









Aeromarine Aircraft Instruments 
385 Gerard Avenue 
Bronx, N. Y 


Ideal for replacement! 


Please send me your descriptive literature on the 
i NEW LOW PRICED ALTIMETER. Lama Dealer 
Student [ Instructor () Private Flyer 


AIRCRAFT ; 
INSTRUMENTS ! 


ENE 50.6. 6:05:040056000455090000006694 00500080008 


385 GERARD AVENUE BRONX, NEW YORK} °° ‘sivbientetevessceneseunteras GN asopeanbes 
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SENSAT 
CHRONOGRAPH WF Waist WATCH 
REALLY SEVEN WATCHES IN ONE! 


WORLD FAMOUS 
“ALL-PURPOSE” 
7-in-1 


1.ACCURATE TIME- 
PIECE Pay Cash and Save 


Almost 50% 
—timited Suppiy— 
Most 


Features SWEEP - SEC- 
OND HAND that reg- 
isters 1 /Sth seconds. 
eae. ouT’ co 


Modern Aviators’ 
Military, Technical 
and Sports Watch in 
the World! 


TROL. 
4. ELAPSED TIME RE- 
CORDER 
wie WOTALIZ ZER. 


ACHOMETER 
* Te its to — hour of 


mov a objects 
6. DISTANCE TELEME- 
Gives ‘distance ° 


4 iS _ - ce of fight. 4 3 
7. PULSOMETER. 

Shows pulsation rate 

per minute. 
EVERYTHING -¥O U RE- 
2 BUILT INTO AN 
aL. NT. DE- 
PENDABLE, ND TRUE 
PRECISION TIMEPIECE. 
Sorry! Can't print NAME 
A will instantly recog- 
ze. 


Amazing Direct-to- You 
— Price 





2 Bu utton $ 
asainens Dials 
—I!7 Jewels— 
Readable At A Glance! 


1 ‘ 
0. MONEY ORDER TODAY! 
We pay shipping charges if re- 


MAIL CHECK OR P. 
(C.0.D.’s invited.) 


Sciltenes accompanies order. 


STANDARD CRAFTS 





wOOD AVENUE LINDEN, N. 
The tome of Amencca'a Lnngest Tndastriae 








ONE YEA 
moneveack io) sans GUARANTEE 
REPEATED! Watch Sale t 1s Making History! f 
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(Continued from page 180) 
Schools, Army or civilian, must be well 
grounded in elementary mathematics and 
must be recommended by their com- 
manding officers. Applicants are tested 
for mental alertness and mathematical 
ability. When the candidate clears his 
preliminaries, he is placed on an eligibil- 
ity list to await a vacancy. In a civilian 
mechanics’ school, the successful candi- 
date receives a special allowance for food 
and quarters. His military duties are 
reduced to a minimum. He faces a man- 
sized training program, however, and 
must keep plugging to make the grade. 
Eight hours a day, five days a week, he 
is in the classroom, laboratory or shop. 
During the evenings he studies and on 
week-ends he tours nearby factories. 
Sixty-five per cent of his time is spent 
on projects, the remainder in classrooms. 

At the Air Forces operating airdromes 
the technical school graduate must spend 
many months working under sharp-eyed 
“old timers” before he can hope to qual- 
ify as an expert. School training, nev- 
ertheless, is the first major step in be- 








IT IS...!$ 


. Transparent 


. Protractor 


1 
2 
3. Computer 
4. Distance Scale 
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THE NEW “COMPUTRACTOR' ; 





- Pocket Size tance 
IT COSTS 
A Few Preferred 1 00 CASH OR Indorsed By 
Dealer Territories $ 2 MONEY ORDER Many C.P.T.P. 
Still Available. California purchasers include 3% State Seles Tax Operators and 
Inquiries Invited COMPUTRACTOR Instructors 
Copyrighted) 


2054 N. ARGYLE, HOLLYWOOD, CALIFORNIA 


«1 CALIBRATED 
with» "STRING 


IT GIVES ...! 


1. True Course 

2. Wind Drift 

3. True Heading 

4. Ground Speed 

5. Time, Speed and Dis- 


























This instrument shop, at Duncan Field, San Antonio 
is the largest in the nation. 








OFFERS FINEST TRAINING 


Here you train, not in a small department of a 
general aviation school, but in the oldest and 
largest exclusively instrument school in the na 
tion—giving the most complete practical train- 
ing available . . with most complete main- 
tenance and testing equipment. Highest possi- 
ble government approval—CAA approved instru- 
ment repair station . . . four large, complete 


shops. Sperry gyroscopic instrument training 
including automatic pilot 


* * * * * * 


In CIVIL SERVICE 
Instrument Technician 
Positions at 
ARMY and NAVY 
Maintenance Depots 


Hundreds of these enviable positions now open in 


the big instrument maintenance shops of Air 
Corps and Navy aircraft overhaul shops. These 
are strictly civilian jobs—in Civil Service—with 
minimum starting pay of $135.00 per month, and 
subject to usual Civil Service rules for advance- 
ment in pay and responsibility. Huge permanent 
air force means security of lifetime career in 
work vital to operation of our mounting thousands 
of military planes No written examination—ap- 
pointment based entirely on training and expe- 
rience. This school’s 6 month training allowed as 
your COMPLETE substitution for 2 years’ actual 
experience usually required to secure these po- 
sitions Similar recognition from airlines, air- 
craft plants, and instrument makers, who also are 


calling urgently for our graduates. 
Send for Complete Details NOW 
AMERICAN SCHOOL OF AIRCRAFT INSTRUMENTS 


3903 SAN FERNANDO RD., GLENDALE (Los Angeles), CALIF 














pat Please send information on aircraft instrument 
opportunities and yous specialized training. a 
2 Name Age . 
” Address & 
@ City State rs 
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coming a full-fledged Army aviation me- 
chanic upon whose speed, skill and de- 
pendability rests the safety of the pilot 

Enlisted men’s pay begins with $21 a 
month and private’s rating. After four 
months this is increased to $30. As train- 
ing and service lengthen, a man may rise 
to private first class ($36), corporal ($54), 
duty sergeant ($60), staff sergeant ($72), 
technical sergeant ($84), or master ser- 
geant ($126). If he is on flight duty, he 
gets a 50 per cent bonus over his regular 
wages, while specialists’ rating give him 
$3 extra per month as a sixth class spe- 
cialist, $6 for fifth, $15 for fourth, $20 
for third, $25 for second, or $30 for first. 
An air mechanic’s rating (second class) 
pays $72 a month: first class, $84. This, 
however, is an air mechanic’s total pay; 
he receives nothing extra for flight duty, 
non-commissioned officer’s rating, etc. All 
ranks get more money with successive 
enlistments. 

Pay of former flying cadets training to 
be bombardiers, engineering officers or 
for other technical posts is described in 
detail in the article on air crews else- 
where in this issue. 

Air Forces growth and its effects on 
training and personnel standards has been 
described by Maj. Gen. Henry H. Arnold, 
Chief of Air Forces and Deputy Chief of 
Staff for Air, in a recent radio address. 

“Two years ago,” he said, “the Air Forces 
had 1,440 officers and 18,800 enlisted men; 
today it numbers 4,795 officers and 68,000 
men and our future goal is 16,000 officers 
and 163,000 enlisted men, to be reached 
in 1942. Thus, you see, our future air 
force will be about nine times as large 
as it was a little over a year ago. This 
is based on present needs only. How 
large it will have to grow if we are forced 
to go to war is anybody’s guess. .. . 

“There is no adequate source of com- 
pletely trained men. Even were the air- 
lines and commercial aviation to be en- 
tirely discontinued, they would provide 
but a small fraction of the pilots and 
mechanics needed. And beside those 
there are a great many other specialists 
required, such as bombers, gunners, navi- 
gators, radio operators and technicians, 
weather forecasters, clerks, cooks and a 
hundred other kinds, many of whom have 
no civilian counterparts. Nearly all have 
to be trained in Air Forces methods re- 
gardless of how proficient they may have 
been in their civilian occupations. This 
is why it takes a long time to create an 
efficient air force and why the Air Forces 
at present are one big training school.” 

END 








ANNOUNCEMENT 

On April 19 FLYING AND POPULAR 
AVIATION, in cooperation with radio 
station KMPC, Beverly Hills, Cal., 710 
kilocycles, began a special weather serv- 
ice for California pilots. Twice daily in- 
cluding Sunday (at 8:15 a.m, and 2:30 
p.m., Pacific Standard time), KMPC 
broadcasts an up-to-the-minute official 
forecast. All forecasts are put on the air 
no later than 15 minutes after the official 
U. S. Weather Bureau report is made. 
This is the first time any aviation maga- 
zine, working with a radio station, has 
presented authentic weather information 
for private flyers. 
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i AVIATION ° GASOLINE 


ARMY AIR CORPS 


Phillips Petroleum Company, pioneer 
in the field of super power gasoline for 
aviation, and producer of the world’s 
highest octane gasoline, is one of the 
larger suppliers of high octane gasoline 
to the United States government for 


use by the army air corps. 


PHILLIPS AVIATION GASOLINE 


Now Available In An y Desired grades specified by American engine builders. 
Netane Grade for Commercial Users For complete information, wire or call 


In anticipation of defense needs Phillips has in- Aviation Division 


creased production of aviation gasolines in all 
octane ranges to such an extent that some of this lls 
gasoline is available for commercial consumers. Phillips Petroleum Company 


Phillips Aviation Gasoline is available in all the BARTLESVILLE, OKLAHOMA 
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I41l HOURS PER DAY 


Ranger engines in active service at a score of Army and 
other training fields are now logging an average of 1,411 
hours every day in the week, every week in the year! 

Air, under controlled pressure, effectively cools the 
6 in-line cylinders of the 175 horsepower Ranger en- 
gine in the PT-19 Fairchild Trainer. 

Despite the hard pounding of training service, de- 
spite the varying climatic conditions from Canada to 
the Gulf, Ranger has proved its thorough efficiency in 
this mass test. 

One school, operating 191 Rangers, reports an aver- 
age oil consumption of one pint an hour; gasoline con- 


sumption at eight gallons an hour. 








With Ranger there can be 
no compromise with quality 


RANGER | 
AIRCRAFT ENGINES ° 


FARMINGDALE, LONG ISLAND, NEW YORK 
DIV. OF FAIRCHILD ENGINE & AIRPLANE CORP. 
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FAIRCHILD AIRCRAFT 
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FLYING WORK-HORSE! 


Fairchild PT-19 Trainers are now logging 1,411 hours a 
day! Hour after hour, day after day, that fleet of planes 
takes the roughest of student landings, the strain of aero- 
batics. They work in dust and mud. Some have been adapted 
to instrument and night flying. 

Wherever they are, in last winter’s zero temperatures 
with the Norwegians in Canada, in this summer’s hot sun 
of the Texas plains, these “flying work-horses” turn in a 
1,411-hour day, every day. 

Fairchild design and Fairchild construction are once 


again producing a record in performance and service. 





Division of Fairchild Engine & Airplane Corporation 
Hagerstown, Maryland ... Cable Address “Faircraft” 
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it Fly 


A Medical Handbook for Fliers ™ 


By LT. COL. MALCOLM C. GROW, 
M. D. and CAPT. HARRY G. ARM- 
STRONG, M. D. 


4 “This book should perform an important 
service for the youth contemplating avia 
tion, the younger airman, and the veteran 
pilot. It deals with the prevention of dis 
eases important in relation to flying, the 
physical examinations all aviators must 
take, and those factors that tend to affect 
the lives and well being of all who venture 
into the air.”""—Major Gen. H. H. ARNOLD 





$2.50 At All Booksellers 


D. APPLETON-CENTURY CO. 
s 35 West 32nd Street, N. Y. C. J 
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f more value to 
commercial aviation and 
to Uncle Sam. Army 


structograph Automatic 
— and our 
in- 





ce ° 
that has yet been devised. The 
Instructograph is a ectentifically 
constructed machine, enclo 

an attractive leather case, that li . 
erally takes the place of an oper- 
ator-instructor. Anyone can learn 
to receive and send code perfectly 
without further assistance. Ideai 
tor beginner or advanced student— 
a large variety of tapes are avail- 
able ranging from the alphabet to 
typical messages on ail subjects. 
With Instructograph’s 5 to 40 
words-per-minute variable speed 
range. progress comes easily and 


naturally, 
YOU CAN BUY OR RENT 
The tnstructograph Code Teaching Machine can be bou 


gent 
outright or rented on attractive easy terms All rental 
payments may be applied on the pur ould 


you decide to buy the equipment Sta learning the code 
now the fast. easy. practical way n instructograph 
Write today for prices and full particulars 


INSTRUCTOGRAPH COMPANY 


ULEPT. AP 4701 SHERIDAN kv. CHICAG), ILLINOIS 
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Combat Command 


(Continued from page 46) 











Field, Spokane, the Army Air Base at 
Pendleton, Ore., and McChord Field, 
Wash.; the Twentieth Wing, medium and 
heavy bombardment, between fields at 
Salt Lake City, Utah, and Boise, Ida.; and 
the Eleventh Wing, interceptor pursuit, 
to bases at Portland, Ore., and Everett, 
Wash. 

Headquarters of the Third Air Force 
is at Drew Field, Tampa, Fla. It con- 
sists of the Third Wing, medium and 
heavy bombardment, at Drew Field and 
McDill Field, Orlando, Fla.; the Twenty- 
First Wing, medium and heavy bombard- 
ment, at New Orleans, La., and Jackson, 
Miss.; the Seventeenth Wing, light bom- 
bardment, at Savannah and Ft. Benning, 

a.; the Eighth Wing, interceptor pursuit, 
at West Palm Beach and Tallahassee, Fla.; 
and the Twenty-Second Wing, intercep- 
tor pursuit, at Augusta, Ga., Charlotte, 
N. C., Baton Rouge, La., and Meridian, 
Miss. 

The Fourth Air Force, with head- 
quarters at March Field, consists of the 
Ninth Wing, fighter pursuit, at March 
Field; the Fifteenth Wing, light bombard- 
ment, at Fresno, Cal., and Oklahoma City, 
Okla.; the Tenth Wing, interceptor pur- 
suit, at Hamilton Field, Cal.; and the First 
Wing, medium and heavy bombardment, 
at Tucson, Ariz., and Albuquerque, N. M. 

In addition to these combat forces, each 
Air Force is assigned a transport group 
and also has reconnaissance squadrons. 
The latter are equipped with long-range 
planes for work beyond the immediate 
theater of operations and must be dis- 
tinguished from the observation squad- 
rons assigned to land forces for work en- 
tirely with ground troops. An important 
cog in the organization is the air base 
group, which comprises the facilities and 
installation required for the operation, 
maintenance and supply of a specific 
force. 

The air base group usually includes a 


For a REAL Future in Aviation... 


GET ""° Hinline M , lor 





difference in your future. Send coupon NOW 


Why train for “just a job’”—when 
there is an opportunity like this? 


ADVISORY BOARD 


Robert E. » Gress 
President, Li 
Aircraft een 


You can hold “just a job” in 





The man who gets into airline maintenance now has infinitely 
more than just a future-less routine aircraft job, so common in today’s 
“boom” production. His job is interesting and well paid from the very 
start...he can move up fast, as airlines double and redouble their 
maintenance activities in step with their ever-widening expansion.. 
and the mammoth future proportions of commercial aviation means 
he can “write his own ticket” for success. The man who has the vision 
to see all this is the man Aero ITI training is designed for.. 
that is broad and thorough, that takes in all phases of maintenance. 
Airlines want such men—one major line alone called for 65 Aero ITI 
trained men in 3 months time. ALL major airlines employ Aero ITI 
se etry oa this leading school has never been able to supply 
demand for its graduates. Investigate Aero ITI training—visit the 
school itself if you can—and see the difference that makes such a 


ANY field—but in airline maintenance you have 
an opportunity that will open up before you wider and wider-—if you secure the 
CAREER-training it takes to step up to each job ahead 


AERO INDUSTRIES TECHNICAL INSTITUTE 





training 


September, 194! 


considerable area within its jurisd’ction 
and all auxiliary airdromes come unde2! 
its control. It prepares and maintains all 
the facilities at these auxiliary fields, so 
that the combat units may move in and 
begin operations without wasting time or 
effort on extraneous tasks. There are or 
shortly will be 33 of these air base groups, 
one at each of the major airdromes. 

The air base group gives the Air Force 
Combat Command its mobility. It oper- 
ates the permanent air field establish- 
ment so that the combat units can devote 
all their attention to combat duties. 
When the need arises, more combat units 
can “check in” for a day, week, month or 
longer, carry on their combat functions, 
and “check out” on a moment’s notice. 

It is intended that each Air Force be 
divided into two commands, the Bomber 
Command and the Interceptor Command, 
the former, as the name implies, com- 
prising the light, medium and heavy 
bombing units, and the latter the squad- 
rons of fighter and interceptor planes. 

The Interceptor Command, for exam- 
ple, has direction of the mobile aircraft 
warning system and controls antiaircraft 
artillery, barrage balloons and search- 
light units, in fact, has full control in the 
air above the area which it is charged 
with defending. It would order antiair- 
craft artillery at Hartford, Conn., where 
our own combat units are operating, to 
withhold fire and direct similar units at 
Camden, N. J., where only enemy forces 
have been reported, to let go with every 
gun available. 

The Interceptor Command also will 
have considerable to do with the Air 
Warning Service now being organized 
throughout the country. Eventually this 
service will include a reporting net of 
more than 200,000 civilians living in 
every city, town and hamlet, trained to 
transmit information concerning the 
operations of enemy air forces which 
might penetrate our boundaries. This 
huge civilian force will be supplemented 
by Army plotting and reporting units 
manning the necessary apparatus. 

(Continued on page 192) 
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Photograph courtesy of 
Transcontinental and 
Western Air, Inc 
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In AIRCRAFT MECHANICS ia NAUTICAL ENGINEERING 


AERO INDUSTRIES TECMMICAL MISTITUTE — 5255 West San Fernando Road, Los Angeles, California 
Please send me complete information on Aero IT ——e for a career in airline 
maintenance. Years High School: [) 1. ( 2. 
Ars): L020304 Years Engineering College 01020304 








3. (1) 4 Years College (Liberal 
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FOR 


NATIONAL 


DEFENSE 
> StreamCine 


SMOOTH CONTOUR AIRPLANE TIRE 


ORIGINATED © DEVELOPED @ PATENTED 


v GENERAL 





HE planes that fly in America’s armada for 
democracy ... from the hot little pursuit jobs 
to the huge multi-ton bombers . . . use smooth 
contour tires, the design pioneered by General in 
an endless effort to make General Airplane Tires 
the safest and most rugged ever built. 
Developed and designed by General engineers 
in collaboration with U. S. Army Air Corps en- 
gineers, this streamline design gives Uncle Sam’s 
planes smoother take-offs, less drag, less weight, 
and greater stability in ground maneuvering, just 
as it improves tire performance on civilian planes. 
And whether it’s a fighter, a bomber, a com- 
mercial transport or a private ship, pilots know 
the name General on the tires means SAFETY... 
SERVICE... ECONOMY. 


See your Fixed Base Operator, or Write Direct to 
THE GENERAL TIRE & RUBBER CO., Akron, Ohio 
in Canada: The Generai Tire & Rubber Company, Lid., Toronto 


GENERAL AVIATION TIRE DISTRIBUTORS 


Air Associates, Inc. — Bendix, N. J. Aviation Supply Corp.—Hapeville, Ga. 
1100 Airway — Glendale, Calif. Missouri Aviation — Kansas City, Mo. 
$300 W. 63rd St. — Chicago, Ill. Supply Div., Inc. — Robertson, Mo. 
Love Field — Dallas, Texas General Aircraft Supply — Detroit 
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BECAUSE & 


Even in the days when airplanes first began to 
prove their efficiency, Kinnear Rolling Doors had 
“won their wings.” Their principle of coiling up- 
ward action had long been proved. Supplemented 
by the interlocking steel] slat curtain — originated 
by Kinnear—they afforded the most efficient door 
design ever developed. And they still do! 


Kinnear Rolling Doors clear the entire opening 
with one quick, smooth, easy operation. They open 
completely out of the way, out of reach of damage! 
There are no overhead tracks to obstruct the use 
of conveyors, cranes, or similar equipment! 
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PRINCIPLE « RIGHT 
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In fact, no other doors save more usable floor, wall, 
and ceiling space! 

Kinnear Rolling Doors also combine rugged, all- 
steel durability with a degree of flexibility—they 
“absorb” many blows and impacts that damage 
ordinary doors. 

They are built in any size, for old or new build- 
ings, with motor or manual control. Write today 
for further information on money-saving, produc- 
tion boosting Kinnear Rolling Doors! THE KIN 
NEAR MANUFACTURING COMPANY, 2430-50 
FIELDS AVENUE, COLUMBUS, OHIO, U. S. A. 
OFFICES AND AGENTS IN PRINCIPAL CITIES 
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striking symbol of America’s 





growing might in the air, these 
four top-ranking pursuit planes of the 
United States Army, now in quantity 
production, guard American shores from 
aggression. Designed for pursuit and 
interception, the Lockheed P-38, the 
Bell P-39, the Curtiss P-40, and the 
Republic P-43 are all equipped with 
Curtiss Electric Propellers. 


* * * 


CURTISS-WRIGHT CORPORATION 


DURIISS Bz 


CLIFTON ¢ PITTSBURGH ¢ INDIANAPOLIS e BEAVER | Be wee ee ee 


Propeller Division - Caldwell, New Jersey 
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T= spirit of the Minute Men 1s 
roused again in America — but it 
takes more than a minute to make 
ready for defense today. Aviation, 
No. 1 Defense Industry, urgently 
needs men. Thousands are eager to 
answer the call but only a few are 
qualified — for Aviation must have 
trained men. That represents rare 
opportunity - opportunity to serve 
America and to find present and 
future opportunity. 

At the Embry-Riddle School 
short, practical Craftsman Courses 
train the student in a few months’ 
time for a specialized job on the 
production line. Advanced mechani- 
cal and engineering, technical, 
executive and flight courses provide 
a solid foundation for an Aviation 
career. 





Learn in Miami 


A= gateway to Latin America, 
home port of the Flying Clippers, 
center of vast new Aviation activity 
It’s a grand place to live, learn and 
play, too - America’s year-round re- 
sort capital, with miles of beaches, 
unsurpassed recreation facilities. In 
addition to Government-approved 
Aviation courses, Embry-Riddle 
provides classes in Spanish and Port- 
ugese. Immediate enrollment - resi- 
dent or day students. Mail coupon 
today for details. 
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SCHOOL OF AVIATION 
3240 N. W 27th AVENUE 
MIAMI, FLORIDA 

NAME = = 

STREET ie: 

CITY STATE 








S. Army Air Co 
Authority 
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(Continued from page 188) 

This civilian defense program is an ad- 
ditional job assigned to the Combat Com- 
mand as a result of developments since 
the invasion of Poland. When first or- 
ganized in 1935, there were three essen- 
tial components of the Air Force Combat 
Command: airplanes, combat crews, and 
bases with their service personnel. The 
number of trained combat units able to 
take the air and operate effectively was 
the real measure of air power. The fourth 
component has been added as a result of 
operations of air forces against civilian 
populations and industrial and communi- 
cations centers far behind the line of 
battle. 

With the job of coordinating this fourth 
component, the Air Force Combat Com- 
mand has attained increased importance 
and responsibility as a member of the 
national defense team. From a conglom- 
erate mixture of combat units varying 
widely in proficiency standards and train- 
ing status, it has progressed steadily into 
a homogeneous force capable of operat- 
ing when needed in any theater of opera- 
tions designated. Its effectiveness has 
been further increased by the securing 
of additional bases along our eastern 
perimeter of defense. While it is not yet 
the M-Day force the world situation may 
require, a sound foundation has been laid 
upon which a structure of the needed 
size can be built without confusion or 
disorganization. The current expansion 
program is rapidly correcting deficiencies 
in airplane strength, personnel and base 
facilities. 

When first organized, the Air Force 
Combat Command was placed under the 
direct command of the Chief of Staff of 
the Army. The command was shifted in 
March, 1939, to the Chief of Air Corps, 
then again to the Chief of Staff and, re- 
cently, to the Chief of the Army Air 
Forces. Its commander has the rank of 
lieutenant general, the same as that of 
the commanders of the four field armies. 

With its new strength in equipment, 
personnel and bases, the Air Force Com- 
bat Command will be better able than 
ever in its brief history to fulfill its role 
in the national defense plan. This role is 
clearly defined in the training regula- 
tions: to employ its power, mobility and 
striking force to assist the high command 
in accomplishing the national mission. A 
particular mission may require the Com- 
bat Command to provide close support 
for ground troops. Another time it may 
call for operations in coastal frontier de- 
fense. On occasions, the situation may 
require participation in joint operations 
with Army and Navy forces. Again, the 
strategy may make advisable independent 
operations beyond the sphere of influence 
of the ground or sea forces. Whatever 
the occasion may demand, whatever the 
type of mission assigned, the Air Force 
Combat Command plays its role as a 
member of the team, attacking those ob- 
jectives whose destruction or neutraliza- 
tion is most essential to the success of the 
team as a whole. 

In the selection.of those essential ob- 
jectives, the Air Force Combat Command 
has attained a considerable voice. In war- 
fare, there is never a dearth of objec- 

(Continued on page 216) 
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Aviators’ Clothing, Jewelry, 

Novelties, Books, Insignias. 

Military Equipment, etc. 

Or send 15c for Army Wings. 
GET YOURS TODAY! 


MARCH AVIATION EQUIPMENT CO. 
Dept. 8, 155 E. 34th St, N. ¥. C. 


Jemeplan tinancing of} 77). yy 


private planes 
credit plan ... Bank of pes Timeptan ene 


California’s leading low - 

. is available to the buyers of private planes . . 
individuals, groups, or clubs. For details, talk to the 
manager of any branch of Bank of America in California 

NK of AMERICA National Trust & Savinas 
Association. Member Federal Deposit Insurance Corp. 


FOR IMMEDIATE SALE 


1940 Piper Cub Coupe—110 total hours 
—extra gas tanks—shielded—bonded 
—radio receiver—rate of climb—never 
scratched — always hangared — pri- 
vately owned—Price $1750—Harry F. 
Stern, P.O. Box 389, Wilkes-Barre, Pa. 
































In keeping abreast of the requirements of 
modern warfare, Uncle Sam’s photographers 
have developed a new, high-speed processing 
unit that can be set up on the field of bat- 


tle. Designed by Col. George W. Goddard, 
chief of the aerial photographic unit at 
Wright Field, Dayton, 0., this portable tent 
enables trained darkroom specialists to de- 
velop and print their pictures within five min- 
utes after they are taken. Don’t fail to read 
all about the Army's “‘Blitz Darkroom” and 
how it can change the entire course of field 
maneuvers in the authoritative, brilliantly il- 
lustrated article beginning on page 20 of the 
big picture-packed 


SEPTEMBER ISSUE 
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NOW ON SALE AT ALL NEWSSTANDS — 25° 
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T HE rapidly growing use of machined parts of 
Formica in propellers and planes, is due to the fact 
that the material weighs only half as much as alumi- 
num; is mechanically strong and extremely stable in 
dimensions under changes in temperature and humidity. 
For many years Formica pulleys and fairlead bushings 
have been used on most American planes taking to the 
air, and the performance of the material for such uses 


for AEROPLANES 
es 


has been unusually satisfactory. It was natural, there- 
fore, that engineers should seek new uses for so de- 
pendable a material. 


The facilities of the Formica Insulation Company for 
sheets, tubes, rods or machined and molded parts of 
laminated material are as great as any in the industry. 
For years it has served many leading units in avia- 
tion. Send your blue prints for quotations. 


The Formica Insulation Co., 4618 Spring Grove Ave., Cincinnati, Ohio 
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@ Manufacturers of airplanes and airplane equipment 
have found Lyon Storage and Shop Equipment an effective 
aid in stepping up production. Lyon Equipment provides 
more orderly storage in much less floor area . . . releasing 
more space for production. It promotes more efficient 
Assemblers’ Bench Bin handling of tools and materials to and through production. 
Investigate the possibilities of Lyon Equipment... avail- 
able RIGHT NOW from stocks at our factory and strategi- 
cally located warehouses. 

LYON METAL PRODUCTS, INCORPORATED 


General Offices: 6809 Madison Ave., Aurora, IIl. 
Branches and Distributors in All Principal Cities 


| | Steel Work Bench 
Steel Bench 
Legs 


Shoprobe 
Patent No. 2-202-427) 
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Shop Boxes 
Nesting and Stacking 
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Reliable Fabrics 


for AMERICAN WINGS 


5510—Long Staple—Light Weight 
Airplane Cloth is the fabric gen- 
erally selected by the manufac- 
turers of light weight planes for 
civilian flying. Like our B*A*30, 
these lighter weight fabrics have 
a remarkable reputation for uni- 
formity in weight, strength, thread 
count and surface characteristics 


Years ago, when America’s wings were the great 
white sails of the clipper ships, the reliable sail duck 
manufactured and distributed by Wellington Sears 
Company was specified by many a skipper. 
Today's builders of both military and civilian air- 
craft also look to our reliable fabrics for wing cover- 
ings that will stand the strain of modern high speed 
flying. B*A*30—Grade A Airplane Cloth is widely 


used in both army and navy planes because of its 










remarkable uniformity, in strength. in weight, in 
thread count and in surface characteristics. 

It is natural that an organization such as ours 
equipped with the finest of practical commercial tex- 
tile laboratory facilities and producing over 25,000 
cotton fabrics in 19 modern mills, should attain the 
same leadership in the development of these fine 
fabrics as we enjoy in the case of our Martex towels, 
Wellington Sportswear Fabrics and fabrics for in- 


dustrial use. 


WELLINGTON SEARS COMPANY 


65 WORTH STREET, NEW YORK, N. Y. 
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SKY HARBOR 








Your Harbor in Chicago! 


EXPERIENCED PILOTS WILL TELL 
YOU WHY THEY STOP AT 
SKY HARBOR: 

* 
“CONTACT” WEATHER 
* 
“ALL-WEATHER” RUNWAYS 
* 
“AUTOMOBILE” SERVICE 
* 
QUICK SERVICE TO CHICAGO 
* 
OVERNIGHT MOTOR CHECKS 
* 
FREE TIE-DOWNS 
* 
UNITED AIRLINES 
SHUTTLE SERVICE 
* 


Bill Targeon, Mor. 








GOly 





‘2... SAM NEEDS PILOTS 
GE AUS. ARMY 
r4") CADET 


in war. 
| mand of the Commanding General, GHQ 
| Air Force. 

















WHEREVER WINTER OPERATIONS 
DEMAND THE USE OF SKI 
EQUIPPED AIRCRAFT FOR COM- 
BAT, RECONNAISSANCE, OB- 
SERVATION, TRAINING OR 
TRANSPORTATION FEDERAL 

SKIS PRESENT PROVEN MAX- 
IMUM PERFORMANCE. 


| Air on 


(Continued from page 130) 


Redeetinmaincinn — 


N. M.; Portland, Ore.; Everett, Wash.; 
Yakima, Wash.; Sunset Airport, Spokane, 
Wash.; and Salinas, Cal. Construction 
programs ranging from $350,000 up to $1,- 
550,000 were announced for various of 
these new bases and assignment of units 
to most of them also were announced at 
the same time. 

Oct. 24, 1940, the War Department 
announced the creation of four—North- 
east, Southeast, Northwest and Southwest 
—Ajir Districts, later known as Air Forces 


| and an increase from the four wings then 


existent in the continenta] United States 
to 17 wings. Purpose of creation of the 
Air Forces was to effect decentralization 
of training and inspection duties of the 
Commanding General, GHQ Air Force. 
and to provide for development of com- 
manders and staffs for such special task 
forces as may be required for operation 
The Forces were under com- 


Headquarters for the districts 
were selected at Mitchel Field; Tampa, 
Fla.; Ft. George Wright, Spokane, Wash.; 
and Riverside, Cal. 

The story of expanding airdrome and 
ground facilities in the continental United 


| States has become far too voluminous to 
| review. 
| that on Dec. 3, 1940, the War Depart- 


It is important, however, to note 


ment announced that $25,000,000 was 
to be used for initial expenditures on 
Army garrisons at the eight base sites 
leased only a short time previously from 
Great Britain. The Chief of Army En- 
gineers was to direct the survey and con- 
struction activities at all Army bases. 

Preliminary work already had been 
started, it was announced, offices having 
been established by the Corps of En- 
gineers at St. Johns, Newfoundland, and 
at St. George’s, Bermuda. Additional 
field parties had been designated to sail 
for Trinidad, Jamaica, British Guiana, 
Antigua, the Bahamas and St. Lucia. A 
few days later, details of construction to 
cost $1,598,000 were announced for Puerto 
Rico. 

In Alaska, the Air Forces is establishing 
its principal bases at Anchorage, on the 
coast, and at Fairbanks, across the high 
Coastal Range in central Alaska. The 
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Ladd Field base at Fairbanks is serving 
primarily as a “cold weather” laboratory 
for all types of .combat aircraft, clothing, 
lubricants and equipment. Similar cold 
weather training is in store for the 
ground forces assigned to protection of 
the Alaskan bases. Although single 
planes and small detachments were going 
to Alaska last year, the large scale move- 
ment of aviation outfits to the Alaskan 
bases really got under way early in 1941. 
Additional Army airdromes and other 
facilities for air defense are being estab- 
lished in Alaska, one of the earlier pro- 
jects to get under way being a new field 
on Annette Island, near Metlakatla a few 
miles south of Ketchikan, southernmost 
Alaskan town of consequence. 

Examination of a hemisphere map 
shows that the area within a 1,200-mile 
radius of United States air bases now in 
existence or under construction includes 
every mile of Alaskan and United States 
coast; the entire Pacific coast line from 
Point Barrow, Alas., to well down in 
Peru, and the entire Atlantic coast from 
near the mouth of the Amazon River to 
the mouth of Hudson Strait. It includes 
area from the southern tip of Greenland 
into Siberia. 

As President Roosevelt said at the time 
the United States acquired the right to 
establish bases—air and naval—in New- 
foundland, Bermuda, the West Indies and 
in British Guiana, “It is an epochal and 
far reaching act of preparation for conti- 
nental defense in the face of grave dan- 
ger.” 

Truly, the Air Forces face the task of 
defending broadened horizons. 

END 





Greenland Studied 


NFORMATION on Greenland appearing 

in publications in 13 languages is being 
indexed by the WPA for the Army Air 
Corps. The project is sponsored by the 
State Department and is under the tech- 
nical direction of Dr. Vilhjalmur Stefans- 
son, noted Arctic explorer. 

Maj. Gen. H. H. Arnold, Chief of Air 
Corps, says: “In my opinion this bibliog- 
raphy will be of advantage from a de- 
fense standpoint because of its use in 
study and preparation of possible mili- 
tary operations, especially air operations, 
and of meteorological conditions which 
are important in such operations.” 
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Manufactured by 


FEDERAL AIRCRAFT WORKS 


PIONEER MANUFACTURERS OF: 
AIRCRAFT SKIS, MECHANICAL 
RIGGERS, SKI HANDLING DOL- 
LIES, SKI ACCESSORIES ® HY- 
DRAULIC JACKS AND PRESSES 
FOR HANGAR USE ® PORT- 
ABLE HYDRAULIC LIFTS FOR 
AIRPLANES, AIRCRAFT EN- 
GINES, ENGINE PROPEL- 

LERS. 


1925—-MINNEAPOLIS, MINNESOTA—1941 


Contractors to 


U. S. ARMY AIR CORPS, U. S. NAVY, U. S. COAST GUARD, C. A. A., U. S. GOVERNMENT 
AGENCIES AND LEADING AIRCRAFT MANUFACTURERS AND OPERATING COMPANIES. 
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-A.1. Salutes the 
U.S. Army Air Corps 


MISSOURI 


AVIATION INSTITUTE 


APPROVED U.S. DEPARTMENT OF COMMERCE REPAIR STATION NY 46 
+ Fa 4 . 
HOMER F. BREDOUW ‘ ‘ CAPTAIN CHAS. OD. DAILY 
; . . Commanding officer U. S. Army Air 


President and founder of M.A.l.—o 
Corps detachment stationed at M.A! 


veteran in the aviation industry. Cap- 
tain U. S. Army Air Corps Reserves. 


MOTOR DEPARTMENT [ * CARBURETOR DEPARTMENT 
Wasp motor on testing block. GRADUATING CLASS a Student assembling a carburetor. 


One of the 1941 graduating classes 
y . i of U. S. Army Air Corps Mechanics 
. : — at M.A. 


“thyeomagege to the pro- 


gram of the U. S. Army 
Air Corps is in the line of our 
duty. We consider it an honor 
and a privilege to train and turn 
out such men as the 1941 class 
of U. S. Army Air Corps mechan- 
ics, pictured above. We pledge 
our vast facilities to the further 
benefit of the corps. 


MISSOURI 
AVIATION INSTITUTE 


KANSAS CITY, MISSOURI 





<< AIRPORT 


Aerial view of Kansas 
City Municipal Airport. 
Buildings in center left 
are quorters of U. S. 
Army Air Corps Mechan- 
ics while students at M. 


AIRCRAFT ELECTRICAL 
SYSTEMS DEPART- 
MENT -—> 


Electrical inertia starter 
set up on a hydraulic 
porny brake for testing 
the torque of inertia 
starters. 
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“ON THE PRTG LEM 
VAY AITER MAT 


Mr. Howard Morey has one of the finest airports in Wisconsin. With his three UPF-7 and one YMF Waco, he is turning out pilots at a fast pace. 


LY 
- % Mr. Howard Morey, who has spent the best part of his life in the flying 
a 


=e 
%,; a game says: “My instructors and myself are without reservation in our 
=m 
praise for the way the Waco Trainer stays on the flight line day after day in a grilling 
flight routine.” 

The inbuilt stamina of Waco Trainers is what keeps them “on the flight line”... 


keeps them making profits for the CPTP operator and that’s why more and more 


operators are standardizing on Wacos for secondary training. 


WACO AIRCRAFT COMPANY TROY, OHIO U.S.A. 
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WHAT A SPINNING TOP DOES 


7 








Alucard every major vessel in the United States Navy. the 
Army, the Coast Guard and the auxiliary services, in the cock- 
pit cof every Army and Navy combat plane, spinning tops are 
serving the National Defense. The natural phenomenon of 
the gyroscope has been harnessed to provide America with 
some of the finest navigational equipment in the world. 


At sea, Gyro-Compasses — spinning tops of the highest order of perfection — 
have made possible true north navigation and the wonders of automatic 
steering. In the air, whirling metal rotors in the Directional Gyro, Gyro- 
Horizon and Automatic Gyrcpilot have revolutionized instrument flying. 





Since Sperry put the spinning top to work thirty years ago, many Sperry develop- 
ments which do not make use of the gyroscope have also achieved places of vital 
importance in the National Defense. They include the Anti-Aircraft Searchlight, the 
Sound Lecator and the Universal Director. 


SPERRY GYROSCOPE COMPANY, INC. 


BROOKLYN t f NEW YORK 
Meh Y 4 
x 
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Production Engineering 
(Continued from page 119) 











ordered from their drawing board designs. 
Brig. Gen. George C. Kenney, assistant 
chief of the Materiel Division said re- 
cently: 

“One of our newest bombers was 
ordered built after we saw it on the 
back of an envelope and 18 months later 
the ship was flying.” 
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Kalart Range Finder is the choice of many branches 
of the ,overnment for areene camerawor kK in avia 
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the only Range Finder whi comy toler 
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is ‘‘tailor-made’’ for yo ur lens, or le 
surest aid to automatic rfec using and 
sharp pictures Made by the makers of the famou 
Kalart Speed Flash Write for free literature 
Dept. FL-8. 

THE KALART COMPANY INC. 
Stamford Conn. 





Lens -Coupled 


RANGE FINDER 
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Wright Field, where all new planes are 
tested, takes delivery on the first ship 
off the production line, runs it through 
gruelling tests which ascertain its maxi- 
mum speed, range, maximum rate of 
climb, ceiling, landing and take-off runs, 
and other vital data to see if results equal 
Air Corps specifications. If satisfactory, 
several of that model are ordered and a 
new test program follows. The Army calls 
this routine “accelerated tests,” and has 
set up a special section at Patterson Field, 
near Dayton where the tests are carried 


] out. Production Engineering has juris- 


diction over the program. 

For the accelerated tests, pilots and 
crews of tactical squadrons are brought 
to Patterson Field. The ships are flown 
night and day for 150 hours, simulating 
actual combat conditions. The small 
fighters get different treatment than do 
the bombers. Pilots literally “yank” them 
all over the sky in every conceivable 
maneuver. They fly them full-throttle, 
half-throttle, fast, slow, high, low for 
those 150 hours—equivalent to more than 
a year of service for the airplane. Bomb- 
ers are loaded up with heavy duds to 
simulate bomb loads, gun crews, radio 
operator, pilot, co-pilot, go aboard and 
the big ships are flown for as many as 18 
hours non-stop at high altitudes to test 
them under regular bombing conditions. 

The accelerated test program calls for 
testing of all tactical types during a spec- 
ified period. Previously bombers, pur- 
suits and trainers each underwent tests 
at separate intervals. That is, competi- 
tions were held for the various types at 
certain periods during the year and only 
those types were tested during those 
periods. Whereas the former test routine 
took several months, the present pro- 
gram cuts the time more than one half. 

Stepping up the test routine, was just 
the beginning. The Army found many 
shortcuts for getting streamline procure- 
ment. Originally, a manufacturer seek- 
ing a contract for a military airplane was 
required to submit one finished prototype. 
This was shortened so that manufacturers 
had to submit only designs of their pro- 
jected planes. But legal requirements 
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for the design competitions required a 
three-months’ period of advertising in ad- 
vance of submission of the design until, 
in June, 1940, Congress passed an Act 
authorizing purchase of military equip- 
ment without competitive bids. 

The Contract, Industrial Planning and 
Production Engineering Sections at 
Wright Field work together. Contract, 
earmarks the money and gives authoriza- 
tion. Industrial Planning, provides space 
for plants and workers while Production 
Engineering supplies the airplane with 
all latest improvements for the produc- 
tion line. 

The Facilities Expansion Branch of the 
Industrial Planning Section has project- 
engineered the expansion of some 80 
plants ranging in cost from $38,000 to 
$56,000,000. This branch analyzes and 
evaluates every cost applying to indus- 
tries asking Government aid for expan- 
sion in order to meet deliveries sched- 
uled for the Air Corps. It decided that 
the project will be adequate and suitable 

(Continued on page 208) 





Cargo and Transport 


(Continued from page 127) 








needs a new engine for one of its P-39’s. 
The station supply officer at Selfridge 
Field would make out a requisition for 
the engine, forward it to the depot sup- 
ply officer at Patterson Field by radio, 
since £elfridge is within the Patterson 
Field (Fairfield Air Depot) control area. 
The supply officer at Patterson Field 
delves into the supplies and obtains a 
new engine, or an overhauled one that 
is as good as new, and and prepares it 
for shipment to Selfridge. He then turns 
it over to the air-freight terminal of the 
transport group. He advises the group 
operations officer, who assigns a pilot and 
a ship to fly it to its destination. 
Depending on the freight balances re- 
ported at the main air depots, weekly 
flight schedules are made up in advance 
covering major scheduled flights for the 
week. This basic schedule, made up at 
(Continued on page 202) 
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| In Aviation ... America’s Top Industry ... 
| Stewart Tech Graduates Are Leaders 
9's. You owe it to yourself to obtain your Aeronautical 
- training in a fully accredited school of enviable 
up- reputation. We believe that STEWART TECH is 
dio unexcelled in the quality of its instruction, its 
son ° ° ° 
foal equipment, its type of student and its percentage 
ield of graduates occupying responsible well-paid po- 
Me sitions in the Aviation Industry. 
; it Specializing in AERONAUTICS for the past twelve years this 
rns School offers the following Government-Approved Courses lead- 
the ing to “A” and “E” Mechanic Ratings: 
pup 
tn AIRCRAFT MASTER MECHANIC (A & E) 
AIRCRAFT MECHANIC (A) 
re- AIRCRAFT ENGINE MECHANIC (E) 
kly 
nee These courses have successfully prepared hundreds of men 
for Government ratings. 


Other Courses are available in: 


AERONAUTICAL DRAFTING 
AIRCRAFT SHEET METAL & ASSEMBLY 
AIRCRAFT PRODUCTION 





Graduates of all these courses are now employed by leading 
Aircraft Companies throughout the U. S. 


For full information regarding courses call or write, stating 
age, education and -course preferred. 


ASK FOR CATALOG NO. 129 





SCHOOL OF AERONAUTICS 


STEWART TECHNICAL SCHOOL 


FOUNDED IN 1909 * SPECIALIZING IN AERONAUTICS SINCE 1929 








STEWART TECH BUILDING 
253-5-7 W. 64th Street New York, N. Y. 
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AVIATION 
Needs You 


For 12 years, A. U. 
has successfully pre- 
pared men for Avia- 
tion. We have an out- 

‘ standing reputation in 
a ie industry for sup 
ACCREDITED plying excellently 
trained, highly skilled graduates. 
ACCREDITED by the United States 
Army Air Corps . . . by the Illinois 
State Board of Education . . . and 
listed by the United States Office 
of Education. 
The U. S. Civil Aeronautics Board has cer 
tified Aeronautical University for Mechan- 
ical Training. 
Send for free illustrated Bulletin describ 
ing courses in: 

Aeronautical Engineering 





. 8. Degree) 
Certified Mechanics 
Drafting Administration 


Special Metal Fabrication Course 


AERONAUTICAL UNIVERSITY 
Curtiss-Wright Bidg., Dept. PA, 
1338 S$. Michigan Ave., CHICAGO, ILL. 











Send for complete 


catalog today. 
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ARENS CONTROLS. INC. 


2253 SOUTH HALSTED STREET, CHICAGO, ILLINOIS 
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(Continued from page 200) 
wing headquarters, Wright Field, leaves 
enough cargo space unallotted to handle 
emergency orders. Radio communication 
is maintained with the depots. Arrivals, 
departures and amount of cargo on board 
are stated in the messages, providing 
headquarters with a constant picture of 
each transport plane’s approximate posi- 
tion and its payload at all times. 

Just as it is the task of the transport 
squadrons to keep the tactical units in 
the air, ground units must keep the trans- 
port units in operation. For each Air 
Corps transport plane in the air, there 
must be six or seven men on the ground 
to maintain it. A crew chief is assigned 
to each plane within the squadron. He 
is responsible for the airplane and its 
records, under the direction of the line 
chief and the engineering officer. All 
maintenance personnel in the group are 
pooled together, regardless of squadrons, 
and divided into eight-hour shifts. On 
each shift are experts in propeller main- 
tenance and adjustment, ignition, hy- 
draulic brakes, landing gears and instru- 
ments. Several expert mechanics, under 
the crew chief’s direction, are assigned 


BUILT FOR 
THE JOB 


Arens dependable precision remote controls 
have been selected by the leading manufac- 
turers of army aircraft. Lightweight Rugged 
Flexible—Arens precision controls are built 
for the job. 
Design, experience. materials and workman- 
ship are combined to produce these Arens 
Controls that meet the rigid specifications of 
aviation’s leading engineers. 


Our engineers will 
assist on all types 
of special control 
problems. 
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i Because the Fairfax Aviation 
Schools, Inc., is the only avia- 
tion mechanics school on FAIRFAX 
AIRPORT in Kansas City, Kansas, 
midwestern aviation center 


3 Because the Fairfax Avia- 
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day and night classes taught by high- 
ly skilled instructors with years of 
successful, practical experience. 

Don’t Wait! Opportunity is Knocking! Enroll 
at FAIRFAX AVIATION SCHOOLS, Inc. NOW! 


Fairfax Aviation Schools, Inc. 7, 





y J Because the Fairfax Avia- 
tion Schools, Inc., offers you 
government approved aircraft and 
aircraft engine courses leading to 


CAA certificates. (CAA license No. 68) 


A Because the Fairfax Avia- 
tion Schools, Inc., training is 
the kind you need to get, keep and 


steadily advance in the aviation job 
you wont. 






Fairfax Airport, Kansas City, Kansas 
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to the various tasks. Each ship is checked, 
repaired and adjusted until it is in top- 
notch condition to fly again. When the 
crew chief’s airplane is on a flight, he 
works with the other maintenance crews. 

This is a comparatively new system of 
maintenance and is working splendidly so 
far. The ship is test-flown by the engi- 
neering officer or his assistant before it is 
placed at the disposal of the group opera- 
tions officer for scheduling. 

The new repair system was originally 
started early this year at Patterson Field 
and has since been adopted by all trans- 
port groups throughout the U. S. 

A loading crew, trained in loading 
transport planes properly so that the load 
will not shift in bumpy air, is maintained 
at each depot. Correct loading technique 
was attained after several years’ observa- 
tion and cooperation between pilots and 
ground crews. In transport aviation’s 
pioneer stages, many accidents resulted 
from poorly-loaded planes. 

All airplanes are checked and re- 
checked after each flight. They are over- 
hauled on an average of once every 2,000 
hours. Brought to repair depots, they 
are completely torn down, old parts 
thrown away and new ones substituted 
until they are as good as new before they 
depart on another 2,000-hour phase. 

The 10th Transport Group has the en- 
viable record of no casualties on sched. 
uled freight runs, despite flying in all 
sorts of weather, along uncharted routes 
and into little-known air fields. Because 
passengers are seldom carried, Air Corps 
transports fly when others cancel out. 

END 


| Air Corps 


(Continued from page 68) 











This is quite as it should be, because 
the housewife is not looking for glory, 
neither is the Air Corps. The housewife 
has heavy demands made upon her by all 
members of the family, and she takes her 
satisfaction in keeping a roof over the 
heads of her family—feeding them, cloth- 
ing them, seeing to it that they are prop- 
erly schooled and made ready for their 
work in life. 

She may not be a glamor girl, and this 
pleases her because she does not desire 
to be a glamor girl; she would rather 
the members of her family turned to her 
with their problems, and their difficulties, 
and their emergencies than that she be 
glorified above and beyond her just 
deserts. 

There is little that is glamorous, little 
enough glorification, in most of the work 
of the Air Corps. It is for the most part 
just work, and then more work, and then 
still more work. As it grapples with its 
terrific job, with its heavy responsibilities, 
and solves some of its manifold problems 
and fails to solve others, only to start 
from scratch and try again, its back may 
be bent under the increasing load, but its 
heart is light. 

Its heart is light, because no matter 
what harder tasks the future may have 
in store, the Air Corps can say with Kip- 
ling: “After me cometh a builder tell 
him I, too, have known.” 

END 
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DON’T WISH 
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AVIATION MECHANIC 


come to 
Roosevelt [7 


Aviation 3 
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Breeze Shielding assemblies are composed of solid 
and flexible metallic conduit elements which enclose 
the ignition wires to prevent radio interference 
ond to protect the wires against physical injury. 














* IN THE AIR * 


N the past several years, Breeze Radio Ignition Shield- 
ing has been engineered and built for nearly 500 
different types of internal combustion engine, while 
Breeze Shielding Conduit and Fittings for secondary sys- 
tems have become virtually standard with the aviation 
industry. Today, with engine production up to many mil- 
lions of horsepower a month, and aircraft production 
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keeping pace, the demands upon Breeze have increased 
nearly tenfold, and are still growing as additional 


(— “(MARK ~ 














Radio Ignition and Auzxili- 
ary ShieldingeMultiple 
Cirevit Electrical Connect- 
ors @ Flexible Shielding 
Conduit and Fittings « Con- 


duit Junction Boxes. 


Cartridge Engine Starters 

¢Dichromate Cartridge 

Containers ¢ Internal Tie 

Rods « Propellor Pitch Con- 

trols Elevator and Rudder 
Tab Controls. 


Flexible Shaft ond Case 
Assemblies * Aeroflex Jr. 


Flexible Instrument Lines, 


Tachometer, Fuel Pump and 
Remote Control Drives « 
Ammunition Rounds Count- 
ers © Radio Tuning Units. 


Generator and Ignition Fil- 
ters e Exhaust Gas Analyz- 
ers (Fuel-Air Ratio indica- 
tors) Flexible Metal Tubing 
Resistance Type Thermom- 
eters e Swaging Machines 
and Tools * Armor Plate. 


Stainless Steel Division: 

Pioneers in the design and 

development of stainless 

steel structures and fabric- 
eted products. 











aeronautical plants swing into operation. 

Breeze facilities have been expanded to meet the 
extraordinary demands of National Defense without the 
slightest sacrifice of quality—to produce the Shielding 
and the many other Breeze items of aircraft, ordnance, 
and marine equipment which are so urgently needed for 
the fighting forces of the Americas and Great Britain. 
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Hene’s the aviation employment story 

in a nutshell : Yesterday thousands of trained 

men were needed: today it’s tens of thousands; 

tomorrow it will be hundreds of thousands. Yet, 

more important than quantity is personnel quality. 

Aviation’s greatest need is for “lead men’’—men who cou- 

ple natural ability with adequate training to step into group 

and section leadership, department management and final- 

ly executive responsibilities. Such men are “marked” for 

success from the first day of their employment. As the train- 

ing subsidiary of the Ryan Aeronautical Co., this school can 

give you the training you need for that kind of success in 

flying, mechanics or engineering. And Ryan “success train- 

ing” costs no more than ordinary courses. You can graduate 
from a Ryan course into a job for as little as $100. 
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=RVAR 


SCHOOL OF AERONAUTICS 


RYAN SCHOOL OF AERONAUTICS, Lindbergh Field, San Diego, Calif. 2 danced ® me 8 eee Peat 
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FULL NAME FLYING © Master Radio Course 
Master Pilot MECHANICS 
STREET ovate area csp, 8 Commercial Pilot O Master Mechanics 


CITY AND STATE © Private Pilot © Sheet Metal- Riveting 
Please Print or Type 
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AIRCRAFT SCHOOLS 


Special Training fo NATIONAL DEFENSE 


THIS exclusive, factory-developed training can prepare you quickly for 
important national defense work —with a secure future — in major aircraft plants. 
This is the same training that is specified and used by factories’ themselves for 
their own selected men. 

Records show that Fletcher trained men secure better positions — most of 
them are assigned immediately to special work in the Experimental, Final 
Assembly and Tooling a. Before you enroll, Fletcher gives you 
factory-approved tests to make certain you can put this special training to gainful 
use. Without obligation AIRMAIL the coupon today for complete information. 


Now for UY, 
aaa, +2<% 
+2747 + a ++%4*, 
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FAHLIN CLOCK-PROP 


A beautiful birch and mahogany 
42: 


Propeller with Electric Clock. 
FAHLIN MFG. CO.~COLUMBIA. MO. 


Complete Size—28'2” x 4'”........... 





September, 1941 





Air Forces Publicity 


(Continued from page 138) 





| the place to keep the news from the folks 


back home. Promptly, the local public 
relations officer invited newspaper re- 
porters and photographers to visit the 
center and check first hand on the story. 
The visit was paid, stories were printed 
disproving the rumor and the whispering 
campaign died. The importance of such 
activity is self-evident. 

When the expansion of the Air Forces 
was undertaken and the training of thou- 
sands of new flyers began, there were a 
number of fatal accidents. As reports of 
deaths increased, wild stories and base- 
less charges began to circulate. The Air 
Forces Public Relations Office in Wash- 
ington decided to step in. Representa- 
tives of news gathering organizations 
were invited to a War Department press 
conference. A high-ranking Air Forces 
officer explained in detail the reason for 
the crashes and pointed out that a certain 
number of deaths were inevitable in any 
training program. Soberly, he warned 
that the number of accidents would in- 
crease as the number of students in- 
creased. The frankness of the statement 
and the truth of the situation made a 
good impression. The public had been 
taken into the Army’s confidence and 
there has been no more misunderstand- 
ing on this score. 

Although there are certain matters 
which the Air Force has designated as 
confidential and which are not publicized 
—lest they betray secrets—, there are 
times when the Public Relations Section 
must get around the policy to give the 
people the facts. This spring, for instance, 
there appeared a number of charges that 
the Flying Fortresses were so slow that 
they were obsolete. The speed of planes 
is information which the Air Forces no 
longer makes public, but the repeated 
charge that this plane—which most of 
the country looked upon as one of our 

(Continued on page 214) 














READY NOW! LIMITED EDITION! 


THE AIRGRAFT YEAR BOOK for 1941 


The Standard Authority on American Huiation 


Edited by Howard Mingeos 
This edition is larger and more important than ever before 


$5 00 Postpaid in U. S. A. and Canada. Elsewhere $6.00 
Read in these hundreds of pages the current story of our “all-out” air defense program 


11 chapters covering all phases of aviation in the United States—Maps 
and Graphs—Fully Illustrated—Statistics and Reference Tables 


Directory of Manufacturers 


Complete Index 


From your own book seller or the publishers— 


AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 


30 Rockefeller Plaza New York, N. Y. 








observers 


Reconnaissance 
(Continued from page 66) 





can be adapted for observation purposes 
in an emergency. 

An observation plane’s crew is made up 
of highly trained specialists. Air Corps 
are now being trained at 
Brooks Field, Tex., some being drawn 
from many branches of the service other 
than the Air Corps. 

In a two-place observation ship, the 
observer must be a man of many talents. 
He must be a photographer, a radio oper- 
ator, a navigator, a machine gunner, an 
expert on ground force tactics and an 


| authority on day and night reconnais- 
| sance. 





Experience has shown that good ob- 
servers are born, not made. But good 
observation and reconnaissance services 
are made—they don’t just happen. And 
in today’s warfare, you'll find that the 
winning army, along with other things, 
has had the sharpest eyes. 

END 
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lf you have a high school education 


BOEING SCHOOL CAN TRAIN YOU FOR A 
CAREER IN THE AIR TRANSPORT INDUSTRY 


Many young men may think of careers in “‘know the value of a nickel, a minute, and an 


the air transport industry as limited only to fly- idea”—Boeing School can make it possible for 


ing. Others may be under the impression that 
modern aviation courses are open only to men 
with college training. But the fact is that Boeing 
School of Aeronautics offers courses leading to 8 
different aviation careers, and the requirement 


for six of these careers is a high school education. 


you to qualify for a profitable career in the air 
transport industry. 

Read the coupon below, check the course or 
courses which interest you most, and mail the 
coupon promptly. Boeing School graduates make 


good ... and Boeing School graduates are wanted 





If you are a serious-minded young man—if you now and in the future. 


BOEING SCHOOL OF AERONAUTICS SE vices sin ine 





* 7 
* ENROLLMENT PERIODS: MARCH, JUNE, SEPTEMBER, DECEMBER '. 
* Boeing School of Aeronautics 7 
e One specially designed to fit your chosen field of aviation. 3091, Hangar No. 5 - s 
s 8 CAREER COURSES Note the courses requiring only high school education: Airport, Oakland, California. - 
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- High School only O Acsensution’ Engincsing 0 ni eats laches plete information on the school and describing in > 
; i detail the « I have checked at the left. 
: Airline Pilot and O) Airline Mechanic 0 Airline Technician ii tein . : 
s Engineering ([) Aircraft Sheet Metal N, s 
0 Aiitiin Cade Name ooeb00e00bSsseeesnseseseneeeeseseesesesns : 
= Airline Operations (] Private Pilot 
so OU and E th ct IR rok vapncdeccdiedddsesccdestceneshuensescennent a 
C) , Special Airline Pilot bal 
s Advanced Courses Oo pecia irline 1 ( iis ee) ee ae ee s 
5 ( Airline Mechanic Vidicecctesancnacccnscceebenesseesesesese : 
s and Operations 0) Air Transport Engineering OC Instrument Rating SSS eee Teele er ean ake ie s 
. Ss 
a Norte: Link trainer and modern multi-motor instruction available. Previous Schodling ........00000:- ° 
* 
SSSR SRR SRSRRRSRSSRSSSESSSSSSSSSSSSSSSSSSSSESGHSESSSSCRSSESSSSSSCHESSSSSSSSSSSSSESSESESRSSSSRSSSSSEESEe 








cee ee eee eee eee eee re errs 


IS OUR AIR FORCE STRONG ENOUGH 


TO DEFEND OUR SHORES? 
» 






eee eee eeene 


FUNDAMENTALS 
ron FIVERS LICENSE 












5 VOLUMES IN (1) BT js romoasoerass 
i AIRPLANES overs vceues 


SO Questions 50 answers 
103 illustrations in detail 
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4. METEOROLOGY 
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illustrations in detail 


s. CIVIL AIR REGULA- 
TIONS (istest) 


AIR ee ae : 
Questions answers 

iarencee an detail 269 illustrations 

questions and answers! NEW, REVISED EDITION! A 
COMPLETE text for every Pilot-Student, Amateur, Private, 
Solo, Limited Commercial and Commercial Pilot seeking 
higher rating 
Written by BERT A. KUTAKOFF. former U. S. Naval Pilot 


APPROVED BY MORE THAN 
10,000 ENTHUSIASTIC PILOTS NOW 
VALUE $5.00 
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40 CLINTON ST., NEWARK, N. J 
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Experimental Engineering 
(Continued from page 86) 





check flights, made by pilot engineers 
who put the plane through almost every 
conceivable maneuver to check its per- 
formance against specification require- 
ments, as explained in another article. 
This particular test-flying unit is headed 
by Maj. Stanley Umstead, who recently 
flew the B-19. 

Under the pre-emergency arrangement 
at Wright Field, once the first experi- 
mental prototype plane had successfully 
passed its ground and flight tests and was 
approved, an order for 13 planes was 
given. These were placed with regular 
tactical squadrons for a year of service 
test flying. 

Now, however, while the first plane is 
being tested, additional planes are 
streaming off the assembly lines. As 
promptly as possible, under a new accel- 
erated service test program, more of the 
new planes are brought to adjoining Pat- 
terson field, here, and are given a heavy 
course of virtually continuous flight by 
relays of ordinary pilots, picked at ran- 
dom from squadrons at other Air Corps 
fields. In three weeks each plane gets the 
equivalent of a year’s flying under normal 
conditions. 

Changes recommended are made “on 
the run”. In other words, the Air Forces 
“freezes” production on a certain large 
quantity of the planes so that the flow will 
be continuous until everything is ready 
to make the desired improvements with 
minimum interruption. Additional 
changes may be made from time to time, 
at intervals, as long as the Air Forces 
continues to order that particular air- 
plane and up until a new design comes 
off the drawing boards, leaving our once 
revolutionary model still obsolete despite 
all its later improvements. 

END 





Production Engineering 
(Continued from page 200) 
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Charged with the main responsibilit 
of seeing that production schedules in the 
various plants are met or exceeded also 
is part of the job. Various branches 
within Production Engineering are 
charged with the handling of production 
on all types of aircraft and equipment in- 
cluding bombardment, observation, pur- 
suit, transport and ene endnanan and 
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for the production intended and that the 
output for each project is at least stand- 
ard for its type of industry. 

Problems of tax amortization under 
which companies provide their own capi- 
tal to finance national defense expansions 
and are permitted to deduct the cost in 
five annual installments from their gross 
income also are handled by this branch, 
which, to date, has analyzed and certi- 
fied for approval expansion of some 360 
manufacturers who will receive these 
benefits. 

To insure that each manufacturer will 
meet Air Corps specifications in his con- 
tract, an inspection section at Wright Field 
maintains inspectors in the various plants 
to check the work in various stages of 
production. Recently a new phase of the 
inspection work has been added by 
establishment of Government inspectors 
of plant protection, to insure that each 
Government contractor maintains an ade- 
quate force of plant guards and exercises 
proper fire and police precautions to 
guard against sabotage or accidents. 
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\ Start on the road to success in the fastest growing industry of all 


time: Aviation! 
It takes training . . . training such as you can get in Swallow's great 
training school. A school whose Aircraft and Engine Courses are 
approved by the Civil Aeronautics Authority of the U. S. Govern- 
ment. . . Certificate Number 102. 
And remember! This great school is located in Wichita where four 
going and growing aircraft manufacturers are crying for trained men, 
and where there are already more than a quarter billion dollars of 
Government aircraft contracts. 
Thousands of men are already working but new additions are being 
’: built to increase plane production at all factories and many thousands 
, ac ; alias of new jobs are going to be available . . . get in line for one of them 
now ... be ready when the new factories are completed. 
BLUEPRI 
‘ NT READING Offering courses in Sheet Metal . Riveting . Assembly Mechanics . 
—_—*. rm Aircraft Mechanics . Engine Mechanics . Master Mechanics . All 
= courses at Swallow include Blueprint Reading. 
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START NOW ... MAIL THE COUPON TODAY 


Get Your 
“SWALLOW” TRAINING 


SWALLOW AIRPLANE CO., INC. — TRAINING DIVISION 
901-927 East Lincoln St., Wichita, Kansas 


Please send information regarding SWALLOW training 


Name - —__________— Age 





OR - - ae 


— = State jie 


| 








Present Occupation_____— — 





ASSEMBLY FOR FLIGHT 











210 






1—Accurate 
TIME PIECE 
2—Sweep-Sec- 
ond 
STOP WATCH 
3—Elapsed Time 
CORDER 


4—"Time Out’ 


5—M P H 

TACHOMETER 

6—Distance 
TELEMETER 


LUMINOUS DIAL 
The Most Complete 
AVIATION WATCH 
in the World! 


Z u can own a famous 17-jewel ARISTO CHRONO 
Graphene most complete and versatile 
5 a month! Buy it for only F 
Just the thing for men or 
acvantages of SIX watches ir 
handsome wristwatc 
: IMPLE RUGGED— vomeerans 
First, the ARISTO is a precisi 
endable accuracy, with genuine 
tt el control all of its 
weephand registers 
recorder. dial gives elapsed ti 
me Out’’ feature is_essenti wh 
ation is interrupted! ‘Tachometer scale 
over known distance. he Fete eneter 
distance from any simultaneot 
miles and fractions 
10 DAY TRIAL orren: 
rey. $5 down on delivery of ur 
ri , 











pact, 









ARISTO. Wrist 





TRONOG RAPH. ar f or ey- 
Back Guarantee If not delighted iT ARIS TO you 
will have the privilege of returning i in 10 S and 
your money will be refundec i without question! ¥ 
and mail the coupon today! 

1 YEAR GUARANTEE 

















630 Fifth Ave. Dg 
CHRON( 1G RA Wr 
5.00 I t 


og + tec tc t Inc., ae *. ais Y Bity 


Send ARISTO 6-in-1 





" REDUC YD PRICE of $35 
and $5 a month 

C Send ARISTO CHRONOGRAPH at Cash Price of $32.50 
OD Check enclosed, Send ¢ .D 
NAME ‘ AGE 
ated 

STATE 
EMPLOYED BY 
ADDRESS . How 








MORE © THAN ‘FUN 


—there’s education, too—in building 
and flying Realistic Cleveland 






CLEVELAND CONDOR 
pow g $1. 00 


For Class E or D. Wing span 84” 


contests. Either towline or hand 

Complete Kit E-5019, only 

CLEVELAND EAGLET “Cc” 48 in. Has Hess of Baby 
Bowlus. Comp. Kit E-5018 5 


(Add on orders under $1.00) 


Build Real Gas Models 


CLEVELAND 
“Supercharged” PLATEOTS 


15c postage 





Class C. i 80” span. ‘om- 0 
bee ae <gncent power uni only.....+- .$3.95 
ss B. 46” Complete Kit (e.p.u.) only 2.50 
Suess A. 33” span: Complete Kit (e.p.u.) only 1.00 
iracobra, 5 ee SF- 2.50 
fi aii" Skyroc “ket 3.00 
New War Planes: 33:2" Siyrock ‘gh abhio® 388 
2412” Messerschmitt Me- 169, “kit SP-7 7 50 
Send for Catalog of ‘‘America’s FIRST CINE of usdels 
—scale, contest, gas, nature models, gues rs, 
parts and supplies, Send 5e—none free. 
CLEVELAND MODEL & SUPPLY co., INC. 
4S508A84 LORAIN AVE., S. A. 


CLEVELAND, OHIO, U. 


‘AERO DRAFTING 


Draftsmen in Great Demand for U. S. Defense 


Thousands of Graduates in U.S. Government 
and Private Positions. 6 to 12 months. Day or 
Eve. Start any time. Practical training. Also other 
branches of Drafting, Engineering and Commer 
cial Art. COLUMBIA “TECH”, 3lst year. 374 
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Government-furnished 
cluding engines, 
and accessories. 

Specialists in each of these branches 
keep in close touch with progress of the 
various Air Corps contracts. They visit 
the manufacturing plants, receive re- 
ports from the plants and hold frequent 
conferences at Wright Field with repre- 
sentatives of the manufacturers. Through 
this organization production of airplanes 
and accessories is coordinated into an 
even flow and production bottlenecks, 
such as the recent lack of propellers, are 
spotted quickly and remedies sought. 

Coordinating the study of production 
progress is the Production Survey Unit 
which keeps a record on the production 
of planes and equipment by all Air Corps 
contractors, so that key statistics on the 
entire industry are available at once for 
any future planning. The survey unit is 
closely interlinked with.a unit of the 
Office of Production Management. 

The OPM unit is called the Aircraft In- 
dustry Scheduling Unit and has charge 
of scheduling supplies of materials and 
machine tools to the various aircraft 
manufacturers in accordance with their 
needs. Also, they see to it that raw ma- 
terials do not pile up at one plant which 
hasn't the personnel or machines to proc- 
ess it, while another plant remains idle 
because of lack of materials. 

Standardization also has simplified the 
inspection work of both services and re- 
moved duplicate inspections to a large 
extent. Under the new plan one of the 
services will take control of all Army and 
Navy inspections at a given plant. The 
other service provides a representative 
who will act as advisor to the controlling 
service and as liaison representative be- 
tween the manufacturer and procurement 
headquarters. As a general practice, the 
service with the larger volume of orders 
at a plant, becomes the controlling au- 
thority for inspection in that plant. 

END 
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instruments to see that the system is 
functioning properly, rather than actual 
manipulation of the controls. 

As head of the Wright Field instru- 
ment-navigation laboratory, the author 
was one of the three men to make this 
first automatic landing. His civilian asso- 
ciate, Raymond Stout, is continuing in re- 
search work in the laboratory, while the 
third man, Maj. Carl J. Crane, now is 
transferred to another laboratory. An- 
other important personality in the instru- 
ment-navigation laboratory is Maj. 
Thomas L. Thurlow, probably the best- 
known navigation expert in the Air 
Corps. Thurlow was co-navigator for 
Howard Hughes on his record-breaking 
four-day ’round-the-world flight in 1938. 
Hughes gave large credit to Thurlow for 
the success of the speed dash. Since that 
time Thurlow has retired into the labora- 
tory, but has had an important part in 
developing some of the new navigation 
aids with which the Air Corps is being 
equipped. 

END 
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I'M PROUD TO bE 
AN AOPA PILOT 


Today over 6,000 civilian pilots . +. men and women from 
seventeen to seventy in all parts of the United States 

.. take great pride in being affliated with the Aircraft 
Owners and Pilots Association. As registered members 
of AOPA—the largest and most progressive non- 
scheduled flying organization of its kind —they cherish 
their new and more important status as private pilots. 
They appreciate the many special services and valuable 
benefits that ave automatically accorded AOPA regis- 
trants. If you are a civilian pilot who has soloed, you 
should know exactly how AOPA is making non-scheduled 
flying more useful, less expensive, safer and more fun 
for its members: how AOPA pilots have the opportunity 
to join the AIR GUARD—a civilian air reserve designed 
to give America maximum emergency strength in the 
air. An illustrated brochure is yours for the asking. 


Write or send convenient coupon today. 


__ “ 





AIRCRAFT 
OWNERS AND PILOTS 
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These are the books that teach ace 


airmen how to-FLY/ 


NOW YOU CAN OWN ALL THREE AT 
THE COMBINATION PRICE OF $7.75 
Tes world-famous books on flying will help 

















OVER 300,000 SOLD! 


John L. Scherer, National Aero Re- 
serve, says: ‘As a pilot I think ‘Your 
Wings’ is the best book a would-be 
flyer can obtain.”’ 
R. E. Gilmore, President, Sperry 
Gyroscope Company, inc. says: ‘We 
are purchasing several hundred for 
our use.”’ 
Lt.-Commander P. V. H. Weems, 
U. S.-N., Retired, says: ‘‘He makes 
facts which appear in usual technical 
ks as dry and uninteresting data 
as easy to read as a Buck Rogers 
cartoon!’’ 


you as they have already helped tens of thou- 

sands of flyers and students alike. The secret 
of their popularity is not only Jordanoff’s straight- 
forward, instructor-to-student way of writing, but 
the incomparable illustrations that picture every 
step of an airman’s training, on the ground as well 
as in the air. 


1249 PICTURES GUIDE YOU STEP BY STEP 


Often imitated, but never equalled, there are simply 
no other books on flying like the Jordanoff books! 
They shorten your dual time instruction, equip you 
to pass any Government written test, and willteach No other 
you more than the requirements set by the Govern- books on 
ment. They are guaranteed easy to understand, flying are 
accurate in every detail, completely up to date. 5 
Veteran airmen not only praise them but buy and %®° ©@SY to understand ... 
use them. Send for one, or all three, today. You $0 lavishly illustrated... 
do not risk a penny. so widely bought and used 


YOUR WINGS 


Complete flying and ground school between covers. This @ PARTIAL CONTENTS: Take Off and Landing 
world-famous book on flying has been translated into ... Turns, Climbs and Glides ... The Motor... 











eight languages. New pages of text and hundreds of new Your First Solo Flight ... Visual Navigation... 
illustrations make it the most up-to-date book you can Motor Oils and Gasoline ... The Airplane and its 
use. Completely in line with the latest C.A.A. require- Structural Strength ... Simple Aerodynamics... 
ments. Size 7” x 914”. $2.50 Gyro and Sperry Instruments . . . Etc., ete. 
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Weather and Instrument Flying. Prepares you fully Detective . . . Stability and Instability . .. Air 
for Government written tests for instrument rating. Masses and Their Identification . . . Making the 
Explains in words and pictures what every pilot should Weather Map .. . Practical Forecasting for the 
——— know about the physical laws of weather. Describes and Airman ... Airplane Instruments .. . Cambridge 
<—LEFT SKID— illustrates function and use of complicated instruments Fuel-Air Ratio Indicator . . . Instrument Tech- 
now standard equipment, Size 7” x 914”. $3.00 nique: How Not to Be Confused .. . Airway Radio 
338 ILLUSTRATIONS Flying and Orientation ... Ete., ete. 








ae =) SAFETY IN FLIGHT 


Companion volume to Your Wings and Through the Over- 
cast. Teaches safe flying as practiced by airline pilots— @ PARTIAL CONTENTS: Practical Application of 
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Se ae how to predict upper-air weather conditions, detour Weather Knowledge . . . Shelters in Flight: 
FREEZING DRIZZLE _ dangerous weather, avoid accidents, plan long and short Alternate Airports ... Typical Cloud Forms ... 
hops, fly the radio beam, use the very latest radio and Braznell Instrument Method ... Radio as a 
cezos ECTION instruments designed to protect you aloft. Words and Navigational Aid . .. New Airplane and Engine 
pictures make everything easy to understand. Accessories . .. Etce., etc. 
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[PSS SSCS SPSS SSS SSS SSSSee8eES8L§.... 


SEND NO MONEY tear out, sign, and mail this coupon 
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354 Fourth Avenue, New York, N. Y. 
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that you guarantee these books, and that if I am in any way dissatisfied, I may 
return any one or all three books within 10 days for full refund of purchase price. 
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JORDANOFF is the 
man who will teach 
you how to fly 


As pilot, instructor, engineer, technician, 
and consultant to established American 
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leading part in the development of 
modern American flying. The famous 
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men and women pilots. They are the books the airmen use 
to make themselves better, safer flyers. 
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Here’s the most modern wrist watch in the world—and 
it's yours at a sensational money saving price—only 
$24.95. Think of it a fully guaranteed 17 JEWEL 
precision timepiece with all these features at this bar 
gain price—why pay more elsewhere 
SIMPLE TO OPERATE 
The smart, compact CRAWFORD Chronograph has TWO 
tiny levers to control ALL extra features. Each dial is 
separate and clear—readable at a glan 
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grade wrist watch l’ress lever and 
STOP WATCH with “TIME-OUT” 
and it’s a TACHOMETER to tell n per hou 
lever again and it’s a TELEMETER to tell distance 
from source of light-and-sound! 
ONE YEAR WRITTEN GUARANTEE 
This protects you against any mechanical defect t’s 
proof that the makers of your CRAWFORD Chrono 
graph stand back of their prod dition, you get 
our money-back guarantee ot satisfied, return the 
Chronograph in 10 days and your money will be refunded 
10-DAY TRIAL OFFER! 
Write us today to insure delivery of your Crawford 
Chronograph under our liberal] 10 day money back trial 
offer 
Send Money Order or check or 
write us to ship your chronograph 
c.0.D. We prepay shipping charges 
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225 W.34St., New York City 
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Wear this gold color genuine aviator's lapel pin. Send 
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Air Forces Publicity 


(Continued from page 206) 








mightiest weapons—was obsolete began 
to have a dangerous effect. The Air 
Forces suspended the rule and told the 
public what the speed of the four-en- 
gined bomber was, proving that it was 
fast enough to stand up in modern com- 
bat 

The Public Relations Section of the 
Air Forces was not organized as a bally- 
hoo nor as a propaganda agency. To 
conduct activity of this nature would de- 
feat the purpose for which it was set up, 
because such information is intended to 
deceive the public and, while it may 
make a good impression at first, it will 
fall of its own weight eventually. The 
section was organized, rather, along the 
lines of the public relations bureaus 
maintained by almost all large industrial 
firms—to keep the public confidence and 
tell the Army’s story. 

All Air Forces public relations activi- 
ties are coordinated with those of the 
War Department’s large Bureau of Pub- 
lic Relations. The War Department bu- 
reau is headed by Maj. Gen. Robert C. 
Richardson, a distinguished officer who is 
highly regarded by Washington newsmen. 
Major General Richardson won the Dis- 
tinguished Service Medal for activities 
during the Meuse-Argonne operations 
during the World War and holds the 
French Legion of Honor and numerous 
other decorations from foreign govern- 
ments. The deputy director of the bu- 
reau is Lieut. Col. Royal B. Lord. 

The War Department bureau has eight 
branches: Administrative, under direc- 
tion of Lieut. Col. R. B. Lovett; Press, 
under Lieut. Col. Stanley J. Grogan; Pic- 
torial, under Lieut. Col. Frank A. Allen, 
Jr.; Special Assignment, under Lieut. 
Col. Francis V. Fitz Gerald; Planning and 
Field Liaison, under Lieut. Col. R. Ernest 
Dupuy; Intelligence and Analysis, under 
Capt. Reginald Looker; Procurement In- 
formation, under Lieut. Col. Robert 
Ginsburgh; and Radio, under Edward 
M. Kirby. Among other press contact of- 
ficers are Maj. Frank Miller and his as- 
sistant, Lieut. Robert Kinkead. 

The press and pictorial branches are 
probably the largest. The pictorial branch 
handles arrangements for still and news- 
reel pictures of Air Forces activities. 

Secretary Stimson, in speaking to a 
group of public relations officers brought 
into the War Department from all parts 
of the country for a conference on their 
new duties, warned that the hundreds of 
thousands of men in the Army “are intel- 
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ligent and will wish to know the reason 
for all they are asked to do. 

“You cannot fool them, but you must 
help them to understand the purpose of 
their new life and you must recount 
fairly and truthfully its progress to the 
people who support them at home. If you 
do that, the men in the Army will carry 
through and the men and women at home 
will back them.” 

Napoleon laid down the axiom that an 
army travels on its stomach. The United 
States is building an Army and Air 
Forces that must travel also on its brain; 
the public relations officers are responsi- 
ble therefor. 

END 





Armament 
(Continued from page 94) 





dividually or all at one time. A special 
selector panel has been designed that al- 
lows the pilot to fire any gun he chooses, 
This firing mechanism is controlled elec- 
trically. Panels were developed by the 
Fixed Gun Unit. 

The Service Liaison Unit of the Ar- 
mament Laboratory keeps in constant 
contact with all tactical units in con- 
tinental U.S. and its possessions. When- 
ever there is trouble that develops with 
gun installation mechanism, engineers 
from this unit are responsible for smooth- 
ing it out and getting the mechanism to 
work properly. Sometimes they find the 
trouble: is universal for this particular 
type airplane. Then they must re-de- 
sign complete gun installations for this 
particular type, a process which some- 
times takes several months. More often 
they find that the trouble lies not with 
the installation mechanism but with the 
gun itself, in which case they turn the 
matter over to the efficient Army Ord- 
nance Organization. 

Armament engineers are faced with 
still another problem—armor plating; the 
Armament Laboratory is responsible for 
armoring all U.S. fighting planes. At 
present armament engineers are using 
various thicknesses of plating which will 
stop .30 and .50 caliber shells. They also 
develop leak-proof gasoline tanks, now 
being fitted in all U.S. planes. These are 
the finest in the world. 

The progressive steps of getting guns 
onto warplanes starts with the Specifica- 
tions Unit. Acting upon the direction 
of Army strategists who desire certain 
gun mounts, these engineers draw up 
specifications for the new type guns that 
are desired and send them to the Ord- 
nance Department and to plane designers. 

This is necessary because we have 
learned that we must design our planes 
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SUCCESS IS WAITING FOR YOU AS AN 
AIRCRAFT INSTRUMENT TECHNICIAN 


CHICAGO SCHOOL OF AIRCRAFT INSTRUMENTS 
OFFERS 6 MONTHS DAY COURSE, 18 MONTHS NIGHT COURSE 


There are some fields of endeavor that require years of 
training—and then you still have to start at the bottom. Not 
so in Aviation Instrument Work. In six months of day school, 
eighteen months of night school you can become a full fledged 
Master Aircraft Instrument Technician and find ready employ- 
ment at craftsman’s pay. 


Airlines, Airplane and Instrument Manufacturers are in urgent 
need of capable instrument men to install, calibrate, repair, 
rebuild and design aircraft instruments. Civil Service needs 
instrument technicians at their many repair depots. All com- 
mercial planes operating on the airways must have a full com- 
plement of instruments. All air travel and navigation depends 
upon the accuracy of these instruments for safe, schedule flying. 


CIVIL SERVICE RECOGNIZES COURSE 
AS EQUIVALENT OF 2 YEARS’ EXPERIENCE 


Because of the modern equipment and expert instructors at 
C.S.A.1., the Civil Service Commission recognizes both our six 
months day course and 18 months night course to be the 
equivalent of two years experience, in their qualification require- 
ments for aircraft instrument work. The course, our equipment, 
and our methods are the result of careful study of instrument 
repair stations and the recommendations of major airline and 
manufacturing companies. 


CHICAGO SCHOOL OF AIRCRAFT INSTRUMENTS 
5036 WEST 63rd ST., MUNICIPAL AIRPORT, CHICAGO, ILLINOIS 


DIVISION OF SNYDER AIRCRAFT CORPORATION 


RETURN COUPON FOR CATALOG AND DETAILS 





Chicago School of Aircraft Instruments, Dept. 321. l 
5036 W. 63rd St., Municipal Airport, Chicago, Illinois. | 
Dear Sirs: l 
Please send me complete information on your Master Aircraft Instrument | 
Technicians Course and your illustrated catalog. l 

| 

| 
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RATE: 8 PER WORD 


FIRST 15 WORDS $1.00 





AIRPLANES—SALE OR TRADE 





ARROW Sport V8, licensed and in perfect con- 
dition, complete equipment. Trade on J3 Cub 50 
or 65 or Cash. Bernard Blake, Graceville, Minn 
CUB coupe J 4, Continental 65 dual ignition, 
NC 30800, Lear Portable, always hangared, 175 
hours, mostly cross country, like new, sacrifice, 
$1660. Albert Conviser, 1737 Cambridge St., 
Cambridge, Mass. 

DAVIS D-1-K Kinner 125, total time 450; hours’ 
time since complete major on airplane and motor 
10 hours. Price $1100.00 Modern Transporta- 
tion, Inc., Box #8115, Southmore Sta., Houston, 
Texas. 

AIRPLANES, Motors, Crackups everywhere (not 


Athens). OX-5 planes $45 up. Send 25c for com- 
plete Directory. Used Aircraft Directory, Athens, 
Ohio. 





AVIATION SUPPLIES 





Motors, wings, fuselages 


SCHOOL equipment 


all types instruments. Gyros, wheels, hydraulic 
gears, flying clothes, helmets, boots Real war 
souvenirs. French cylinders, gnome motors, make 
swell lamps ; English propellers, German also. All 
1918 models. List free. Tires all sizes, canoe 
paddies $1, pistol holsters, army $1. Marvin A 
Northrop Aeroplane Co., Minneapolis, Minn 

SEWN-UP Covers (Flightex) for Cubs, Aeroncas 


Taylorcrafts, $48.00, others proportionately ATC 
Propellers. Ostergaard Aircraft, 6349 Montrose 
Chicago 





BOOKS 





AIR Navigation (A Text and Note Book) with De- 
partment of Commerce Navigation *lotter 
(Weems) A new 1941 Air Navigation Book that 








is as valuable as it is different. Radius of A 
tion, Off-course and Alternate Airport problems 
are plotted and solutions given as required by 
the Government inspector on private and er 
cial examinations. Equally necessary for lr l 
ment rating tests. Large DeLuxe Edition, red and 
gold, including Navigation Plotter Only $4.00 
postpaid or C.0.D. Quiz System, Dept. P, 14354 
Flower St., Glendale, Calif 

RADIO and Instrument Flying by Charles A 
Zweng, Instructor, U.S. Air Corps (New 1941 


third edition, bristling with new pertinent mate 
rial you can’t afford to miss.) Written espe 
cially to prepare the pilot for government exami- 
nation for ‘‘instrument rating.’” Radio-Telephone 





Permit included with Meteorology, Radio-Orienta 
tion, let-down, off-course and alternate a 
problems Only $4.00 postpaid Quiz Sy 
Dept. P, 1435 Flower St., Glendale, Calif 
GROUND Instructor A new ok, prepares for 





government examinations, covering Ground ir 
structor, Commercial and private pilot ratir 


Navigation, Meteorology, Aircraft, Engines and 





CAR. Why fail? Only $3.00 postpaid Q 
System, Dept. P, 1435 Flower St Glendale 
California. 


AIRPLANE and Engine Mechanics Manual New 
revised 1941 edition, fully illustrated with au 
thentic examinations set out in the back of the 
book. Authentic Quiz Book in question and an 
swer form. Why fail? Only $3.00 for both ex 
aminations, and CAR Quiz System, Dept. P, 
1435 Flower St., Glendale, Calif 

FLIGHT Instructor: A new quiz text covering 
the scope of the written examination for flight 
instructor rating. Illustrated with pertinent dia 
grams and gust factor load problems. $2.00 post 
paid or C.0.D Quiz System, Dept. P, 1435 
Flower St., Glendale, Calif 

SIMPLIFIED Celestial Navigation by P. V. H 
Weems and E. A. Link, Jr. Outstanding and 
timely. Something you can understand DeLuxe 
Edition. $3.00 postpaid. Quiz System, Dept. P 
1435 Flower St., Glendale, Calif 


AIR Navigation (Gold Medal Edition) by Lt 
Cmdr. Weems, U. 8. N. ret., covers all phases of 
Air Navigation. Includes separate section cover 
ing meteorology by Dr. Petterssen Two books in 
one. Red and Gold DeLuxe Edition Only $5.00 
postpaid or C.0.D. Quiz System, Dept. P, 1435 
Flower St., Glendale, Calif 

AERIAL Cameras—How to make and use then 
Complete 70-page illustrated book only $1.00 
Aircraft Directory, Athens, Ohio 

SIMPLIFIED Instrument Flying—Takes the head- 
aches out of blind flying instruction Complete 
illustrated book only $1.00 Aircraft Directory, 
Athens, Ohio. 

SKYWRITING—How to build equipment, patents, 
making signs, etc. 70-page illustrated book, only 
$1.00. Aircraft Directory, Athens, Ohio 


900 AVIATION Questions correctly answered. 
Postpaid $1.00. Agents wanted. Aviation Pub- 
lishers, 73 South Shirley, Pontiac, Mich 


QUALIFY as Airplane & Engine Mechanic. 1941 
texts prepare you for A & E rating (license) 
exam. Covers all phases required mechanical 
work, diagrams and latest Civil Air Regulations 
Author holds A & E Certificate plus Aeronautical 
Engineering Degree. Aircraft text $1.25, Engine 
text $1.25, Combination $2.00 Postpaid or C.0.D 
Flight Press, Box 101, Edwardsville, Ml. 


PRIVATE EXAMINATION (simulated), 150 Mul- 
tiple-choice questions, answer key $1.00. By 
Flight-Ground Instructor. Question-Air System, 
P. 0. Box 122, Austin, Texas. 


COMMERCIAL Examination (simulated), 304 
Multiple-written questions, answers. $1.50 By 
Flight-Ground Instructor Question-Air System, 
P. 0. Box 122, Austin, Texas. 


AIRPLANE and Engine Mechanics (simulated), 
over 150 written questions, answers. No C.A.R.; 
diagrams, $1.00 Question-Air System, P. 0O. 
Box 122, Austin, Texas 








INSTRUCTION 





LEARN Navigation by actually doing flight prob- 
lems on chart, studying at home Also practical 
groundschool courses: Meteorology, Celestial Navi- 
gation, etc. Airport School of Navigation, Orange. 
N. J 


CORRESPONDENCE Courses and _ educational 
books, slightly used. Sold. Rented. Exchanged 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete details and bargain 
catalog free Nelson Company, 500 Sherman, 
Dept. J-237, Chicago. 

FLYING Cadet Preparatory Course—Thorough, in- 
dividual instruction by mail assures success in 
passing Air Corps educational examination. Write 
for information. West Point Preparatory Course, 
Captain A. T. Bell, U. S Army, retired, 119 
Franklin Blvd., Merrick, Long Island, N. Y. 


DRAFT has opened radio announcing for you! 
Network announcer writes honest details. Getting 
and holding job. Mike technique. Transcriptions 
Procedure Everything Twenty mimeographed 
pages of priceless instruction, $1. Box 460, El- 
mira, N 





MISCELLANEOUS 





COLLECTION of Aviation Pictures for sale; 
also complete 1937-1941 issues Popular Avia- 
tion If interested, write Don DeMott, 78 Ten- 
nessee Ave., Hempstead i<  e 


AIRLINE Hobby Collect airline labels from all 
over the world. Two (different), list 20c. Free 
label with order. Geddes Aircraft, 18 Austin, New 
Britain, Conn 


FORMER Camera Buyer of large concern is in po- 
sition to supply cameras of all types, accessories 
and film at lowest prices. Mail order filled 
promptly. Write William Lerner, 677 West End 
Ave., New York City 


AIRCRAFT Photographs of latest American, Brit- 
ish, German and European aircraft. Write for 
price list Douglas G. Tilley, 1529 Connecticut 
Ave., Washington, D. C 


TRAIN for defense, build, fly your own sailplane 
Complete working blueprints for ‘‘Grunau Baby 
2 Stressed for unlimited aerobatics and air- 
worthiness by its’’ government. Available now 
$15. Volmer Sailplanes, 1010 S. Mariposa, Glen- 
dale, Calif 





PATENTS 








September, 1941 


around their guns, not the guns around 
the planes. Literally we are building 
guns and putting wings on them. 

The words of Nathan Bedford Forrest, 
Civil War general, who said: “He what 
gets there fustest with the mostest guns, 
wins” are very much alive. 

END 





Combat Command 


(Continued from page 192) 











tives whose destruction or neutralization 
would advance the plan of operations in 
greater or lesser degree, many of them 
tempting and vulnerable. The choice 
among them is a matter of careful con- 
siaerauon by commanders thoroughly 
experienced in air operations. The selec- 
tion of an objective or objectives which 
are most vulnerable as well as vital may 
determine the success or failure of an en- 
tire operation. 

The scope of the Combat Command is 
constantly being extended by the de- 
velopment of airplanes of greater range 
and carrying power. The pursuit, recon- 
naissance and bombing missions in co- 
ordination with other forces are essential 
to success of the team as a whole. How- 
ever, the range and speed of the modern 
airplane has greatly influenced flexibility 
in the choice of targets, giving the Air 
Force Combat Command its greatest 
scope, perhaps, in independent bombing 
operations. 

The Army Air Force is a powerful 
weapon. The Air Force Combat Com- 
mand is its keen edge. For whatever 
purposes the Army Air Forces are to be 
used it will be the Air Force Combat 
Command that will do the actual fighting. 
It is for this purpose that the Air Force 
Combat Command exists and it is toward 
this end that the training of men and 
units and the establishment of bases are 
being carried forward with all the vigor 
of which we are capable today. 

END 





Aero Medical 


(Continued from page 90) 








attempt to contro] airplanes which have 
the speed and the ceiling to cause their 
deaths. 

Upon the laboratory depends the physi- 
cal safety of a large majority of the Air 
Force’s flight crews. It is doing its job 
superbly well. 

END 








INVENTORS: Unpatented inventions now salable 
with positive safeguards under patent laws New, 
low-cost procedure. Complete details free. Amer- 
ican Patents Corporation. Dept. 25. Washington, 
y. <= 


“PATENT-PARTICULARS” and blanks free. 
Sterling Buck. A-Hotel Plaza, Washington, D. C. 
Government-Registered Patent Attorney 34 years. 


PATENT Your Idea—Simple inventions often valu- 
able. Two advisory books—free. Victor J. Evans 
& Co., 429-K Victor Building, Washington, D. C. 


INVENTORS: Have you a sound practical inven- 
tion for sale, patented or unpatented’? If so, 
write Chartered Institute of American Inventors, 
Dept. 119, Washington, D 


PATENTS: Low Cost. Book and advice free. L. 
F. Randolph, Dept. 372, Washington, D. C 


NOTICE! 

In replying to Box Numbers, be sure 
to address letters to 
FLYING and POPULAR 
AVIATION 
608 S. Dearborn, Chicago 


Note! This does not apply to Box numbers where 
City and State are shown. 














PROPELLERS 





PROPELLERS for aircraft, sleds, boats, fans, etc 
Approved wood propeller repairing. Clock pro 
pellers. Catalog 10c Banks-Maxwell Propeller 
Co., R.F.D. #7, Ft. Worth, Texas. 
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ir Preparedness is the keynote of America’s fastest-growing industry— 
Aviation. Are you prepared to take your place in this fascinating and high- MAIL THIS COUPON TODAY! 
5 paying field? Hundreds of P.I. A. trained men are Tod —- me 
+i positions throughout this ever-expanding industry. Many are well on their ms a 
et way to financial independence and success. ] AUGUST G. BECKER, Director sete 
ob . ailins ‘iin tienen a ae PITTSBURGH INSTITUTE OF AERONAUTICS " 
our opportunity to get into Aviation depends largely your training. sas sy as . : 
Pittsburgh Institute of Aeronautics offers you over twelve years of proved, Aviation Building, Pittsburgh. Pennsylvania 
= practical instruction—expert, government licensed instructors—a Without cost or obligation please send me full infor- ] 
= $1,500,000 Airport of over 185 acres with 50,000 square feet of building mation on the courses checked. : | 
facilities plus complete and modern equipment. | CL) Aeronautical Engineering 
. | () Aircraft Master Mechanics i] 
You get mechanical training on ‘live’ airplanes and the opportunity of () Aircraft Sheet Metal & Welding 
witnessing the results of your work in the skies. P. I. A. is the only govern- (CD Instruments and Radio I 
ment approved school between St. Louis and New York providing complete Name Age | 
courses in airplane engine mechanics and flight. P.I. A. training elimi-§ ““" ‘“"""""""""*" "CCT T TTT SUeerrreerrees 
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“ AMERICA’S FINEST SCHOOL OF AVIATION 
Vs BETTIS AIRPORT PITTSBURGH, PENNA. 
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nain uith COL. ROSCOE TURNER 


TURNER AVIATION INSTITUTE—Equipped with well lighted shops, class rooms and 
dormitories, and a hangar big enough to hold several Douglas DC-3s. You'll find shiny 
new equipment, modern heating and plumbing, clean pl t surroundings where 
you'll enjoy working, learning and living. 





Turner Aviation Institute Opens New $150,000 Building 
With Most Modern of Equipment... Centrally Located Air 
School Staffed by Outstanding Instructors in Aeronautics 


@ The completion of this new $150,000 Hangar-School 
Building at Municipal Airport in Indianapolis gives 
Turner Aviation Institute one of the most modern air 
schools in America. 


Headed by Col. Roscoe Turner, one of the country’s 
outstanding pilots, a well seasoned corps of instructors a: ‘e 
brings you a wealth of experience in the following Gov- COL. ROSCOE TURNER, President and Manager 


ernment approved courses: Active head of Turner Aviation Institute is Col. Roscoe Turner, three-time 
winner of the Thompson trophy and internationally famous flyer. Active 
° * . ° since 1917, Col. Turner holds many records both for speed and cross- 
Primary and Advanced Flying Aircraft Welding country flying. In addition to the Thompson trophy, Turner was twice win- 
* ] " " ner of the Harmon trophy and a three-time Henderson trophy winner. He 
Private and Commercial Flying Control Tower Operation was awarded the American Legion Goddess of Victory trophy as the out- 
Complete Pilots’ Ground School Instrument Course standing flyer of 1939. 
Aircraft and Engine Mechanics Link Trainer, Using Latest Type 


Courses Link Trainer : COL ROSCOE TURNER, President 
Turner Aviation Institute 


AN IDEAL LOCATION— Turner Aviation Institute is ee eee ieee ic an courses checked. 
located at Indianapolis Municipal Airport, terminal for 

three transcontinental air lines and a busy center of pri- 
vate and military flying. It is surrounded by ideal flying 
country. Living conditions both at the school and in the 
city are excellent—with costs moderate. 


y 





EE oni cicibinsdchasaissersbadeictaienaivees 


Previous Education ss ae ne ree 
Everything at Turner Aviation Institute has been C) Pilots’ Ground School C Commercial Pilot Course 
. . i ©) Control Tower Operation ( Flight Instructor Course 
planned to give you the best possible training under the C) Almenatt & Begin Meshanies  ) Aarahatio Piha Teataing 
most pleasant surroundings. You'll like it. : D Private Pilot Course Instrument Flight Course 


MAIL THE COUPON FOR INFORMATION, RATES, ETC. > DLink Trainer 
AVIATION A INSTITUTE 
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The 
Authors of 


WINGED WARFARE 





Maj. Gen. HENRY H. ARNOLD Col. IRA C. EAKER 


General Arnold graduated from West Point Colonel Eaker also began his military ca- 





in 19¢ ind promptly joined the infantry. reer in the infantry. He was detailed to 
Four years later he was assigned to the Air the aviation section of the Signal Corps in 
Corps, which then consisted of one plane and November, 1917, and has been flying ever 





ful of pilots. He was one of the since. In 1926 he was a pilot in the Army’s 
brothers’ first students and holds Good Will flight around South America. In 





License No. 29 and Expert Aviator Cer- 1929 he set a world’s endurance flight record 
tificate No. 4. Twice during his flying career _as chief pilot of the Question Mark. In 1936 


he has been awarded the Mackay Trophy; he he made the first transcontinental blind flight 











o holds the Distinguished Flying Cross. and, in 1939, made two non-stop transcon- 
Since 1935 General iccessively tinental flights, refuelling in the air. He also 
been comn g Air Corps holds the Distinguished Flying Cross with 
F A t Air Corps, Oak-Leaf cluster, many citations for out- 
Chi Air Cory uief of Staff standing service. A Texan, he is 45, holds 
for Air and Chief of the enti: a journalism degree from the University of 
Army Air For Southern California. 


* * 


Dedicated by the authors to 
the intrepid and courageous flyers of Britain’s Royal Air Force, whose match- 
less exploits in the skies above Europe deserve the praise of the civilized world, 
this volume is dedicated in admiration and respect—admiration for the boldest 
battles yet fought in the air, respect for fearless airmen for whom duty is the 


Holy Grail. 


version of “‘Winged Warfare’’ which appears in the following pages 


d the original volume recently published by Harper @& Brothers, 
New York ($3.50) and is presented by special arrangement 






















WINGED 


WARFARE 


Chapter One 
WINGED WEAPONS 


“The lessons of this war are ours for the taking. 


Machines today are more important than 


men, I have always been of the opinion that if Mr. Chamberlain had had 5,000 first line planes 


J, 


at home when he conferred at Munich, we would have truly seen ‘peace in our time.’” 


ROM the age of the Greek triremes and the Roman 
IF iccion to this war-wearied time, the world has been 
overrun and scourged by some conqueror with a new weapon 
r with a new use for an old weapon. The leader with a 
ew twist to tactics or a new use for old weapons in his 
strategy was invincible until he had run his course or time 
| cut him down. There is no older lesson in military history. 
Now, in our time, the rampant conqueror is Hitler; the 
weapon is the airplane. 
In 1914, but little more than a decade after the first heavier- 
n-air flight, the more daring military leaders, using their 
nitiative and imagination, were able to visualize the airplane 


4s a new weapon as war broke savagely on battlegrounds 
centuries old. During the four turbulent years of that 


World War conflict the number of military airplanes in 
he combatant nations increased from less than 1,000 to more 
in 10 times that number. Aircraft did not, however, play 
the leading role in that conflict. Armies and navies settled 
that issue. There were some signs in the later days of 
that struggle which indicated that the next general war, if 
years, might produce an important if not 
These portents not plainly written, how- 
overlooked by many of the foremost 
strategists of the world. 
So far as is known, but three world-known military leaders 


delayed a few 
decisive air phase. 
largely 


ever, Were 


Reichsmarschall Hermann Goering 
led Germany's aerial rearmament. 





Adm. W. E. Sims, U. S. Navy. He 
predicted air power's future role. 





—Ambassador Kennedy 


came away from the first great war with a conviction that a 
neW weapon, vital to modern warfare, had come into existence, 
and that the airplane was that weapon. One of these was 
our own Brigadier General William Mitchell. Another was 
Hermann Goering, now Marshal of the Reich. The third 
was Adm. W. E. Sims, United States Navy. 

General Mitchell came back to a nation which was tired 
of war, a people which had made a costly sacrifice and 
wanted to forget it. This was not a fertile soil for his 
teachings and pleadings for air power, and the time was 
Tar trom ripe. 

Hermann Goering worked under different conditions and 
upon an entirely different people and received a more attentive 
hearing. His people were smarting under the lash of adversity. 
Peace treaties closed opportunities to them for great armies 
and superior navies. They must turn to another expedient 
in order to rise from defeat. Goering proposed air power. 
A new German political school was just emerging and it 
seized upon his suggestion. The bloody sequel to this story 
is now being written in the skies above Europe. 

What the final answer will be on the power and effect of 
the airplane in war no man now knows, but it should be 
read by every citizen of the world hot off the press. One 
thing already is ciear, if the point of this sharp, new weapon— 
air power—is to be blunted, an anomaly will have appeared 


Brig. Gen. William Mitchell, U. S. Army, 
begged for action far ahead of his time. 
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Development of the Bell ‘'Airacuda"” (YFM-IA) has been hampered by lack of liquid-cooled engines of 


sufficient horsepower 
The airplane may become the antidote to the air menace. 
The air fighter we know to be the stout shield which turns 
the bomber spear from the heart of mankind. 
THE MILITARY AIRPLANE 
The airplane was not always a military weapon. Undoubt- 
edly it is one of the great sorrows of the father of flight, 
Mr. Orville Wright, to find his brain child turned to nefarious 
uses. Alert military men early realized, however, the latent 
possibilities of the airplane to bring new speed, new vision 
and new range to earliest students 
of the Wright brothers were officers of the United States 
Army. What could have been more natural than for these 
young lieutenants, after learning to fly, to machine 
in their frail craft and practice 
ig messages to troops on the 








warfare. Some of the 


carry 


ground ? 

Now as we look back upon those early days in aviation it 
seems strange that all military leaders in all nations of the 
world did not realize at least the powers of extended vision 
and better communications and the increased influence of 
command which become possible, even with the earliest of 
those box kite airplanes. True, they could fly but 40 m.p.h. 
and could climb but a few feet. But what a dif- 
ference it would have made in warfare, looking back over 
history’s campaigns and battles and combats, if the leaders 
could have seen a few more miles or could have delivered a 
message a little faster than the speed of a horse. If General 
Custer had had even the earliest of the Wright flyers flying 
above him that morning in the Black Hills, he would not 


9 : ; 
nousand 


Latest U. S. heavy bomber is this Consolidated B-24, which British call the “Liberator.” 
Davis airfoil, tricycle landing gear, the B-24 is faster than B-17's. 


This multi-place fighter is in a new category set up by Army aviation men. 


have been ambushed at the battle of the Little Big Horn. 
If Napoleon could have reached Bliicher by aircraft, even 
at 40 m.p.h., he might not have lost the battle of Waterloo. 

We are less likely to condemn the old military masters 
for lack of vision and foresight at the turn of the century, 
when we remember that the Wright brothers were flying 
for several years almost daily at Dayton, O., before the 
American public, generally, realized that human flight was 
possible. 

Although surprising on some counts, it is none the less 
understandable now why so little use was made of the 
airplane during those 10 years from the first successful flight 
at Kitty Hawk to those dark days in August, 1914, when 
two great battle lines moved together from Verdun westward 
to the sea. The exigencies and emergencies of that conflict, 
the first great war, raised the curtain on the air era in armed 
conflict. The four years of that struggle saw the nations 
involved manufacture nearly 100,000 planes of all types. 
The haste with which those planes were constructed, and 
the status of the art in those times, caused many errors and 
many crashes to be built into those early war planes. Their 
own deficiencies and inadequacies, combined with the fact that 
the military leaders were old and were little disposed to 
welcome new weapons, prevented the airplane from develop- 
ing into the stature of a full-fledged weapon of decisive 
consequence by Armistice time, 1918. 

Had the war lasted another six months it is quite likely 
that the combined British and American bombing effort on 
German wartime industry would have revealed even to the 


Utilizing new 
U. S. has ordered several hundred. 
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most obtuse the fact that artillery had grown wings, that 
it was within the power of a military commander to dispatch 
a winged shot a couple of hundred miles into the enemy 
country and lay the destructive force of high explosives on 
munitions-manufacturing establishments, communication cen- 
ters—the sinews of war. In that event it would have altered 
current history. Mr. Goering would not have been able to 
lift the depressed morale of the German people with the 
thought of a new weapon. The people of France would not 
ete confidence in the greatest army and 
a stout wall of concrete and steel as the solutions to defense. 
The people of Britain would have been able to visualize 
a decisive battle which did not take place on the sea, with navies 
the vital factor. 


have placed com] 


Now that the fate of Europe turns on the Battle of Britain 
in a death struggle between German bombers and British 
we are engaged in a belated effort to make 

good our arrears and produce an air force capable of defense 
ist any that exists anywhere in the world, it is well, it is 
wise, to examine this new weapon, the military airplane. 
rhe style in fighting planes changes as rapidly as the hat 
in Paris. The pendulum in aircraft design 

swings faster than a grandfather clock. The superior airplane 
scarded as unsafe or unsound for air combat 
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nd adress styies 





today may be di 
tomorrow. 

The difficulty with the military airplane lies in the fact 
that it is always a compromise. How simple that would be, 
if one airplane type could serve as fighter, bomber, reconnais- 
sance plane and cargo transport. There are some very different 
and widely varying tasks to be performed by the air weapon. 





r 

The ultimate in efficiency for each of these tasks requires 

ifferent kind of vessel. It is extremely unlikely, therefore, 
that the all-purpose airplane will be developed soon—one 
hich will serve well all military functions and purposes. 

[he present trend in all the leading nations shows a break- 
down into five different classifications—the fighter, the 
bomber, the reconnaissance and observation plane, the cargo 
carrier or transport and the training plane. Each of these 
may have several subdivisions. In the fighter field we now 
find the tiny little single-seater, called an interceptor, which 
is really a flying machine-gun nest carrying one man, a limited 
number of guns, a small quantity of ammunition, and a 
tremendous amount of horsepower in the engine. It has one 
important quality and essential built into its compact little 
structure and that is the ability to climb rapidly to great 
iltitude, 30,000 feet or more, to engage the oncoming enemy 
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bomber. Speeds for such planes must be more than 350 m.p.h. 
for present-day combat if the air battles are to be won. 
[This prediction already has reached the 400 m.p.h. 
mark.—Ed. } 

Then there is the multi-engine fighter, a bigger plane 
with two powerful engines, carrying a considerable number 
of machine guns and perhaps 20 mm. or 30 mm. cannon, 
and generally possessed of longer endurance for flight with 
consequent increased range. This type of plane is an air 
destroyer of a sort which cruises around the skies looking 
for heavy bombers and other worth-while prey. 
type may carry one or more in its combat crew. 

There is a multi-seater fighter prevalent in some air forces, 
sometimes called an accompanying fighter, with 1,000 to 2,000 
mile range, many guns and sometimes heavy cannon, a large 
supply of ammunition and generally two gunners and perhaps 


The latest 


even a navigator, in addition to the pilot. The original con- 
ception in the design of this craft was to have a fighter to 
accompany bombers on long missions into enemy territory 
to ward off enemy pursuit or fighters. Most of those which 
have been developed to date have not shown great promise. 
They have been too slow and not sufficiently maneuverable 
to serve as the complete antidote to the smaller interceptor 
fighter. 

There was a time in this country, and to a lesser extent in 
the air forces abroad, when many held that the fighter plane 
had passed from the picture. 
sky battles above Europe have settled all that and have left 
no chance for argument. The valiant stand of the fighter 
command of the Royal Air Force in the Battle of Britain 
showed conclusively that the only reliable antidote to the 


hter. In modern air combat it is the 


‘he events of the past year in the 


enemy bomber is the fig 
fighter that really brings disaster to hostile bombers. Other 
weapons tend to send the hostile planes higher in the air 
but do not consistently bring them down as do the pursuit 
or fighter pilots. Now there is a general feeling that 50 to 60 
per cent of the well-balanced air force of a nation will consist 
of the fighter type. 


BOMBER 

Despite the knowledge that the fighter under certain cir- 
cumstances may be the superior of the bomber and capable 
of shooting it down, it is none the less a fact that the bomber 
is the essential nucleus of an air force. The fighter is a 
defensive type of aircraft strategically, but the bomber is 
distinctly offensive in character. Battles and wars are won 


Capable of carrying several tons of bombs, B-24 is heavily armed using new power-operated tele- 


scopic turrets mounting heavy caliber machine guns. 


Many "Liberators” are flying Atlantic non-stop. 


Se Cane ma 
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by a vigorous offensive and seldom, if ever, by the defensive. 

Two things have served to retard the development of the 
bombing plane in this country. One is the feeling that the 
bombardment airplane, being a weapon of offense, brought 
into our war machine a device which operated in a manner 
contrary to our national military policy, which we have 
stoutly maintained for more than a century as defensive 
and mainly for the protection of our own shores. The other 
reason lay in the fact that the bomber, like a snake in the 
grass, is a particularly unpleasant fellow. He was unpopular 
with all and sundry because of his ability to drop high 
explosives, not always well aimed, at some establishments and 
peoples heretofore believed safe from molestation in warfare. 
Some years ago it was even proposed in international negotia- 
tions that the bombing plane, like poison gas, be labeled taboo 
in armed conflict. 

Like the fighter, the bomber classification must be broken 
down into several types—the heavy, or long-range bomber, 
the medium bomber, and the light 
names imply, largely 
deadly cargo carried. 

The heavy bomber, the most prevalent model of which is 
four-engined, each giving out 1,000 or more horsepower, 

ht, capable of carrying 


bomber—classified, as the 


according to the size and weight of 


and around 40,000 pounds in weight, 
4,000 to 8,000 pounds of bombs for about 3,000 miles, is, 
because of its power and range, the most important of all air 
force weapons. The ideal heavy bomber for any nation 
should be able to reach any part of the enemy country 
where military facilities may be located. If any nation can 
visualize its prospective enemy, it can tell without fallacy 
the range required for its bombardment. 

The heavy bomber is at once a tremendous and a delicate 
mechanism. 
important to the safety and operation of the craft and the 


performance of its mission. It carries a normal crew of 


It carries more than 300 instruments, each 


nine men—a pilot, copilot, navigator, bomber, aerial engineer, 
radio operator and three machine gunners. Later and heavier 
models will carry additional machine gunners. As the big 
bomber can cover a range of 6,000 to 8,000 miles or more, 
it will require alternate or replacement crews, since combat 
crews in flight cannot maintain reasonable proficiency for 
missions longer than six or eight hours. 

A factor which influences large bomber design tremendously 


is the necessity for carrying tons of gasoline. Fuel is usually 
in wing tanks. 
more complicated due to the necessity of housing fuel in 
bullet-resistant or self-sealing tankage. 
problem is conveyed by the fact that a bomber of the latest 


type carries 11,000 gallons of gasoline. For comparison, it is 


This gasoline storage has of late become 


Some idea of this 


to be noted that a standard railroad gasoline tank car carries 
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The light bomber, here exemplified by the Douglas A-20A, is a low-altitude, heavily-gunned air- 
plane designed for attack against personnel and mechanized columns. It carries over a ton of bombs. 





but 8,000 gallons. Extra fuel in drums can be carried inside. 

Another influence on design is closely affiliated with the 
primary mission of the plane. It must nest in its bomb com- 
partment four to 10 2,000-pound bombs, or their equivalent 
in weight of smaller types. This bomb compartment is more 
than a woodshed for cordage of logs. There must be a 
mechanism to permit bombs to be dropped instantly and in 
the numbers required, one or all as the size and character of 
the target demand. 

Some of the auxiliaries of the heavy bomber are vital, too. 
A plane of this size must carry an auxiliary power plant in 
order to lift its great wheels into the wings on the fuselage 
and out of the air stream for greater speed, in order to 
provide lighting, power for several radio sets, the starting 
of engines, the lowering of landing flaps and other similar 
purposes. The plane must provide a chart room with facilities 
for celestial observation and complete navigational equip- 
ment. A vessel which can travel thousands of miles and fly 
at great height must be supplied with the direction of excellent 
navigation. 

Affording suitable stations for defensive gunners is no 
mean problem. One lesson which has come out of the present 
war is the fact that fighters soon find the blind spots on 
bombers and invariably work their way into these blind spots 
for deadly attack. A weapon which costs a quarter of a 
million dollars or more and takes more than 100,000 man 
hours to build must be capably defended. There must be 
blisters, slide openings, turrets or other suitable apertures 
to permit the gunners aboard the bomber to see and fire at 
all angles. 

The pilot’s compartment now looks like a submarine con- 
trol room. Its walls are surrounded by several hundred instru- 
ments, each with an independent duty to perform or message 
The necessary provision for blind flight and blind 
further to the complication of 


to give. 
landing instruments lends 
this problem. 

There must be provision also for housing radio equipment 
and a capable operations, maintenance and repair staff. Two 
or three, and even more, radio sets are often carried on the 
heavy bomber. This equipment must be carefully shielded 
from the noise of multiple engines and from the interference 
of surrounding metal structures. 

Lastly, and most important of all, is the provision for the 
instruments and the men who will deliver the cargo of high 
explosives at the right time and at the right place. The sole 
purpose of heavy bombers is for the destruction of important 
targets. The reason for their existence is nullified unless 
adequate provision be aboard for aiming and dropping accu- 
rately the bomb load. Great secrecy shrouds this compartment 
and its contents, and well it should. For here in the tight 
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Latest Air Forces medium bomber is the Martin B-26. Powered by two 1,850 h.p. engines, this ship is 


faster than most pursuits. 


little room resides the delicate trigger to the air weapon. 
RECONNAISSANCE AND OBSERVATION PLANES 

The reconnaissance plane is the observation plane grown 
to man size. The observation plane, long and rightly called 
the eyes of the Army, is designed to do a specific job—to 
furnish intelligence of the enemy, his strength, his locations, 
his movements, his dispositions. The observation plane is 
the type furnished to division, corps and army commanders, 
of a range of 200 to 300 miles, which can reach any part of 
the army theater or the corps and division areas. It carries 
a pilot and observer who does part-time duty as gunner, and 
some types carry a third man, a photographer, who also 
substitutes as occasion requires as a tunnel gunner. He is 


The observation plane cannot and should not be dismissed 
lightly, because it is of tremendous importance to the military 
ground commander. It permits him to see over yonder hill, 
Which the military leaders of old always longed to do. It 
gives him photographs and maps and carries messages 
promptly to all parts of his command. 

Because the observation plane needs to cover only the 
limited area of army, corps or division, it is not of necessity 
a very large airplane. There is a tendency now to break the 
observation plane into two types, each requiring a different 
airplane. At first it was thought that one would do. The 
presence of enemy pursuit in the area where the observation 
plane must operate makes it necessary for a proper plane 
of this type to have great speed. This requires a big engine 
and, consequently, a larger airplane. 

The campaign in Poland indicated a special use for a light, 
iall plane, called a command plane, capable of landing in 

l 


fields or limited areas where it could carry staff officers 
between front-line units and permit the commander to look 
down on a battle scene. A slow plane permitted better observa- 
tion, it was found, and also gave that short landing character- 
istic required. The command plane now is fairly well estab- 
lished, therefore, and will require a special plane type. 

The reconnaissance plane exists for the purpose of search- 
ing over wide areas of land and sea. To be effective, therefore, 
hours and many miles of range. This 
The present tendency is to use 





it must have many 
necessitates a larger plane. 


a medium or light, or even heavy bomber and it appears 
thus far that such planes will be adequate and eliminate the 
necessity for building a special type for reconnaissance. The 
substitution of fuel tankage for bomb load will give the 
added range which is an inherent requisite in a plane which 
must scour the sea lanes for long hours in search for the 
approach of the hostile invader. 


It was the first design to be contracted for “off the boards" without tests. 


The reconnaissance plane must carry a pilot and copilot, a 
navigator, a radio operator and an especially skilled observer. 
The multiple crew also indicates a larger plane. Upon the 
success of the reconnaissance mission and the promptness and 
accuracy of its reports depends the initial dispatch of the 
bomber, thus furthering the air force objective in the destruc- 
tion of the enemy target. 

THE CARGO CARRIER OR TRANSPORT 

Fortunately, the requirements in the cargo plane are not 
unlike the civil air transport. This plane in its military 
application has a variety of uses which necessitate some 
change, for the most part in the seating arrangement or cargo 
compartments, over the normal civil transport. The military 
cargo plane must be equipped for conversion as‘an ambulance 
plane. There must be attachments in the passenger cabin 
for litters so that wounded men can lie horizontally and be 
treated while in flight. 

Some planes of this type will be freight carriers. Others 
will be equipped as troop carriers and for the dispatch of 
parachute troops. The operations in Norway and in the 
Low Countries [and, recently, in Crete.—Ed.] indicated a 
new importance and stressed a new emphasis on provision 
for parachute troops and air infantry. It is uneconomical 
to use bombers for this purpose and they are not designed 
and equipped to do the job as effectually as can transports 
or troop carriers. 

While the civil transport plane with slight or no interior 
modification can be pressed into service as a military troop 
and freight transport, it is not wise to rely exclusively on 
these planes to augment the air force. They will not be 
present in sufficient numbers, for one thing, and they will be 
busily engaged in the transport of mail, freight and pas- 
sengers, which will be an equally or more important function 
in wartime than in peacetime. The balanced air force will 
always, therefore, possess a large fleet of cargo and trans- 
port planes. 

A problem which has not thus far arisen, but which may 
in the future air war take on great importance, is the arma- 
ment which these freighter troop carriers must have. In the 
operations thus far they have carried little or no armament, 
and have relied upon operations over enemy country in the 
hours of darkness and the fact that much of their flying is 
done over their own territory where they come under the 
protection of friendly pursuit. The war of the future, involv- 
ing intercontinental transport as against international trans- 
port on one continent, points toward a new factor, and 
that is the necessity for providing protective armor and 
armament for this type. 

There is an important advantage in the Army developing 
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Army air transport squadrons are using this type Douglas C-39 cargo-plane. Bigger ones already are on order. 


Standard Army observation type plane is this North American O-47A with camera in bottom of fuselage. 
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its own cargo planes. It is important to any air force to 
simplify its supply problems by having as few types as possible 
in all this auxiliary and adjunct equipment. The radio equip- 
ent would thus be of a type which can work Army stations 
and the pilots and mechanics are more likely to be familiar 
ith the engines and instruments both in operation and 
aintenance, if these are all of standard military type. 
The Army Air Forces now is using two standard transport 
types, a C-33 Douglas, similar to the commercial DC-3, and 
C-45 Beechcraft, a light, twin-engine transport capable 
of carrying two pilots and six passengers. Both of these 
r use Government-furnished equipment in 
the accessory items such as propellers, engines, radio and 


vpes do, however, 
truments. 

It is not unlikely that a new cargo type, the heavy freight 
carrier, will shortly appear in the military air arms of the 
leading nations. There is some evidence of it abroad and 
there is a general demand among the tactical units and in 
the supply agencies for such a type in this country. 

The general use by the German air force of aircraft as 
a principal supply agency in recent campaigns, particularly 
in Norway and in the Netherlands and to a limited extent 
in Poland, started the military leaders seriously considering 
this problem. [German transports since have been used with 
great success in Greece, Africa and Crete—Ed.] Such a 
plane would be a freight carrier. The designs submitted to 
date point to a fairly slow plane with great weight-lifting 
ability and particularly designed for the rapid loading and 
unloading of freight. A plane is visualized which would 
permit forward loading from ramps, of ambulances, staff 
cars and even tanks as regular cargo. Such a plane would 
also serve admirably as a troop carrier, since 30 to 50 men 
with their individual equipment could be accommodated in 
roomy but unfinished cabins without seats. 


ite 
] 
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There has been some discussion and some experimentation 
in the employment of gliders in tandem trains to be towed 
behind aircraft, much as a railroad engine draws a string 
of boxcars, for use in freight and even in personnel trans- 
port. [This prediction, originally almost a year old, has been 
made a reality by the Germans in Crete.—Ed.] Several 
advantages have been pointed out for the use of gliders in 
this way. The first is economy. Without the necessity for 
engines, propellers, instruments, radio and many other expen- 
to con- 


sive accessories, such gliders would be economical 


struct and could be built in quantity at great speed. 

A second advantage of the glider train lies in the fact that 
it could be towed over the enemy country during the hours 
of darkness at high altitude, the individual glider being cut 
loose and piloted to predesignated airdromes without alarm. 
The German air force demonstrated in Holland the great 
importance of early occupation of enemy airdromes with 
sufficient troops to hold those airdromes until reinforcements 
can arrive either by land or air. It is possible for a nation 
fighting a contiguous enemy completely to demobilize the 
opposing air force if it could occupy all airdromes simul- 
taneously and without warning. 

Designs of this giant glider have already been completed 
with sufficient size and carrying capacity to carry light tanks. 
One particularly forward-looking inventor used the tank as 
the motive power, to give the glider speed enough on the 
ground to take the air, thus to assist the towing airplane in 
the take-off. 

The use of the glider for transport and the employment of 
the glider train is something for the future, but an innova- 
tion undoubtedly worthy of serious study. 

Any nation in building an air force cannot think of its 
fighting planes alone. This air transport service for troops, 
supplies, ambulances and medical service and for the trans- 


A new category now coming into use in Army observation and reconnaissance is that of the slow-flying 
liaison plane. First type to be accepted in this group was the Ryan YO-5I, now undergoing field tests. 














































port of artillery and heavy equi 


ment, is a necessary adjunct 
to the maintenance of any efficient fighting force in the field. 


The speed and range of modern air forces makes it imperative 
that they be self-sustainin g. The speed of modern mechanized 
forces makes it distinctly advisable that at least a portion 
of their supply columns and agencies travel through the air. 

There is a great danger, in times of economy and of relative 


international calm, organizations of all 
save priority items. 


the time comes when it 


rprising, there 











to reduce the size of ou x forces, that the 
port plane will be the first to suffer. This is a danger which 
must be avoided. It is as true now as in the time of Napoleon, 





as the old master of military tactics 1 strategy said, that 
“an army travels on its stomach.” The air arm is no excep- 


tion to this rule. It will never be more efficient than its 
maintenance and supply agencies. The cargo plane, therefore, 
] 


must always be considered as an integral and important part 
of any well-rounded and completely developed air force. 
TRAINING PLANES 
From 55 to 60 per cent of the aviation strength of a modern 
air army is comprised of training planes. Under our own 
program, as the War Department has announced, for the 
procurement of 14,000 planes by April of 1942, roughly 


igh 
6,000 of these will be of combat types and 8,000 training 
planes. [Since this was written, the quota has been raised 
to 50,000 planes.—Ed. ] 

Because the training plane does not perform a combat 
mission and since it tends to be a small, light plane more 
easily capable of rapid manufacture and mass production, i 
is all too frequently overlooked in laying plans for air force 





building. Since the personnel sid f an air force is of 
equal importance to the matériel side and, since the training 
jlane is the instrument for providing pilot personnel, it 
t I 
follows that the training plane is a sine gua non to the large 
and powerful air army 
There has been a feeling in some quarters of late, and 


particularly here in our own country, that the training plane 
did not need to be a distinc t 
mercial and sport planes would serve adequately and were 
already available in sufficient quantity to take care of the 
training need. There are several reasons why this is fallacious 
thinking. It is highly desirable, in order to have uniformity 
in training methods and a common standard for the pilot 
output, that all training planes for a given stage in training 
be of a common type. Also, this greatly simplifies the prob- 
lem of maintenance, overhaul and repair, as is perfectly 
understandable. If, at one of our large primary flying schools, 
employing 100 planes, there were eight or 10 plane types, the 





Se ba 
lilitary type, since light com- 
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Performance of British Spitfire’ against German bombers and fighters has remodeled U. S. pursuit 
aviation. In-line motors, armor, added armament used by British are being put on U. S. warplanes. 


supply problem, the spare parts problem and the mechanic 
training problem would be tremendous. 

The same careful planning and intelligent designing must 
be put into training plane production as is required for 
fighting aircraft, if maximum efficiency and competence is 
to be the rule. In our Army Air Forces three principal train- 
ing plane types have been found to be necessary. The first 
of these is the primary trainer, the second the advanced 
trainer and the third the bimotored trainer. 

The primary trainer is a fairly simple, light two-seater of 
about 2,000 pounds in weight, and powered by a 100 or 125 
h.p. engine. It must be rugged and sturdy and must give 
excellent vision for both instructor and student and provide 
for their visual intercommunication. Much experimentation 
on tandem, as against side by side pilot arrangement, indi- 
cates the definite advantage in the present tandem seating 
arrangement in standard Army training planes. 

Since students begin on the primary trainer, it is wise to 
have a plane with slow landing characteristics and with no 
tricks such as ground-looping tendencies after landing. A 
rugged undercarriage is an understandable essential. The 
instrument panels can be simplified to the barest minimum. 
A few engine instruments, an altimeter and an air-speed 
indicator, generally comprise this limited group. 

The advanced trainer is necessary because it is too long 
a leap from the 125 h.p. primary trainer to the 1,000 h.p. or 
more, service type airplane. The advanced trainer is some- 
what larger than the primary trainer and about double the 
horsepower—250 to 300 h.p. The advanced trainer will 
generally also have a cockpit closely resembling the service 
type plane. It has a complete instrument panel, flaps to 
retard landing speed, adjustable pitch propeller—in fact, all 
or nearly all of the duties required of the pilot in the service 
type plane will be represented. 

Since a great majority of all service type planes now are 
low-wing monoplanes, it follows that the advanced trainer is 
of that design. A conscious effort is made to provide flying 
characteristics closely resembling those of the combat types 
Being a smaller, lighter plane, however, than the majority of 
the combat type, it does have a somewhat slower landing 
characteristic which is advisable for the student who is still 
in the intermediate pilot-training stage. 

The twin-engine trainer has but lately come to join the 
training plane group. The necessity for it is incident to re- 
quirements for economy and to afford training to the pilot 
personnel in multi-engine operation. It will be a reasonably 
light, low-wing monoplane with two engines of 300 to 400 
h.p. each and with an instrument panel closely resembling the 
service type, medium, twin-engine bombers. Until recent 
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Although similar to British "Spitfire" this P-40 has longer range, but fewer guns. New models will 


be heavier armed with heavy caliber guns. Speed is over 370 m.p.h. at altitudes above 20,000 ft. 


times, it was a practice in our Army Air Forces to use ob- 
solescent bombardment type planes for this training. Since 
these are powered with two engines of at least 1,000 h.p. and 
since they are large and expensive airplanes, any mass pilot- 
production scheme develops the inherent weakness in this 
ystem and indicates the necessity for a light, twin-engine 
trainer. This new type appeared concurrently with the Army 
Air Forces expansion program—1939 to 194l1—and is here 
to stay. 
FOREIGN PLANES 

In considering our own airplane types, the question is 
naturally raised as to how they compare with foreign planes as 
to types, characteristics, and performance. Generally speak- 
ing, air experience which dictated several types in our own Air 
Forces had done the same thing to foreign air forces, and all 
agree as to the necessity for five general types—fighter, 
bomber, reconnaissance, cargo and training. 

In England the famous Spitfire, a single-seater, single-engine 
fighter which now is in the headlines as bearing the brunt in 
the Battle of Britain, is the English counterpart of our single- 
seater fighter. Its performance and characteristics are not 
unlike one of our own standard fighters, the Curtiss P-40. 

In Germany the headlined Messerschmitt single-seater, 
single-engine fighter possesses characteristics and utility of the 
standard English and American fighter. These three fighters 


are similiar in appearance, and are each powered with engines 
of between 1,000 and 1,150 h.p. There are some variants such 
as fire power, instrument panels, radios and accessory equip- 
ment, but for the most part a comparison of these three fight- 
ing planes shows that in each country the ultimate has been 
built into the fighter insofar as lay within the power of the 
engineering genius of the nation concerned. The remarkable 
similarity is indicative of the fact that no nation has as yet 
been able to scoop the field in airplane design. The British 
light bomber is a twin-engine, low-wing monoplane with 
characteristics, bomb-carrying capacity and range consistent 
with the purpose and missions of a light bomber. They carry 
two pilots, a bomber and two gunners, and are equipped with 
radio, navigation aids and instruments, to permit their opera- 
tion day and night in all kinds of weather. Except for a 
somewhat slower speed, they do not differ greatly from our 
A-20A, or standard light bomber. 

The German air force’s bomber types are low-wing mono- 
planes, powered by two engines of more than 1,000 h.p. each 
and carrying a normal crew of five. They carry fuel to 
give a range of about 1,000 miles and a bomb load of roughly 
2,000 pounds. In speed they are slightly slower than our 
standard bombers. 

In both England and Germany other types, not strictly 
bombers, are pressed into use as light bombers. In Germany 


This Messerschmitt Me-I10 is current twin-engined interceptor used by Germans. It carries two heavy 








cannon and several machine guns. Because of lack of fast bombers it is sometimes used for bombing. 
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the Messerschmitt Me-110, which is really a 


fighter, often carries a bomb loac 











In the heavy bombardment field neither the British no 
the Germans have as yet produced tity, four-engir 
long-range bombers. It has been variously reported tl 
both countries feel that the failur » follow our examp 
in the production of a long-range, four-engine bomber was 
a shortsighted mistake and they now working franticall 
to make good their arrears 11 have in produc 
planes similar in size, performance, characteristics and range 
to our Flying Fortresses. The lack of such planes has mad 
it impossible for either of the principal combatants in 
European air wars tod » reacl ly all parts of the 
opposing countries with the devastatior f air bombardment 

In midsummer of 1939 when the Army Air Forces’ fi 
expansion program was launched, there had not been sufficient 
air fighting abroad to demonstrate completely the desirable 
and essential characteristics in each plane type. Speed, rang 
armament and many other factors » 1 upon theoretical 
considerations. By midsummer of 1940 it had become appar- 
ent that certain plane types wet utstanding in the ai 
fighting abroad, while others quickly passed from the battl 
scene. There was intelligent inquiry determine the reason 
for these striking success ind outstanding failures. This 
inquiry showed that the air fighting in Poland, Norway, Hol- 
land, Belgium and France had demonstrated the necessi 
for limited personnel armor, for bulletproof or self-sealing 
fuel tanks and for additional and me cases, heavier 
armament and a better disposition aboard planes for defensive 
guns. Army Air Forces experts were dispatched to the 
European battle fronts to secu information « 
combat developments. Immediately 1 nformation was re- 
ceived in the United States, tl ir Corps issued 
change orders on existing contract yrder to incorporate 
all necessary improvements. Trained observers continuously 
are being sent abroad to follow cl the air operations 
and watch the kaleidoscopic pattern of inging plane types. 
By rotating these experts, we are able to have available know!- 
edge of the latest developments 

It is a matter of relief to our military leaders 
be a matter of pride to all our c know e 
stand today our planes, type for type, a all c to 
and in many cases superior to tl 
the bitter fighting overseas. 

WINGED WARRIORS 

“The gratitude of every home nd, our Em- 
pire, and indeed throughout the z ept in the abodes 
of the guilty, goes out to the British air vho, undaunted 
by odds, unwearied in th mistant e and mortal 
danger, are turning the tide of world their prowess 
and by their devotion. Never in the f f human conflict 
was so mitch owed b4 many to so f 

Churchill 
man in the United 


HE first flight piloted by a 
States was made by t 
Humphries. The second such flig] 
later, was accomplished ieut yn 
P. Lahm. That was in 1909. Both Colonel Humphries 1 
at College Park, Md., 
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, Frederick 
few minutes 
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Colonel, Frank 





Colonel Lahm made the l f 
after a brief course of training under the supervision and 
tutelage of the Wright brothers. Tl litary airmen, our 


winged warriors, began 


Remembering that there now are in a quarter of a 





million pilots in the world and considering the number and 
size of aircraft available in all the n s today, it is remark- 
able that the first man who ever flew still lives and that the 
United States Army officers who accomplished the first 


military flights yet survive 
The fathers of flight 


were not military men, but many of 
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their early students during the first five years were from 
the military establishment. It was not long before the 
realization that the airplane was a new war weapon 
caused army officers here and abroad to flock to the pilot 
ranks. The fact that two major and several lesser wars 
have occurred during this 31 year span has further served 
to lend to aircraft pilotage a distinct military tinge. In our 
Army, with but few exceptions, the pilots have been officers 
and that, until quite recently, has been the general vogue in 
the other armies of the world. The pilot generally has been 
looked upon as a professional because of the long period of 


basic educational and 


general 





training required and because of the 
mental requirements. 

In August, 1914, when the first World War began, there 
were about 1,000 trained flyers in the entire world. Four years 
later the military schools of the combatant nations had turned 
out more than 100,000. More than 95 per cent of the airplanes 
in existence in 1918 were military planes. At the close of that 
world were disbanded, the 


struggle, as the armies of the 


larger proportion of these trained military flying men went 


back to civil pursuits—but took this flying training, their 
pilot careers, back with them. These were the men who 


initiated civil aviation, who became the first airmail and 
airline pilots. These were the air gypsies who carried ‘aviation 
to the countryside. They and their ex-Army training planes 
visited every hamlet and town in the country, making demon- 
stration flights and carrying passengers. The military flying 
man, therefore, has left an indelible mark on the history of 
aviation in this country. For a long period of years, with 
few exceptions, the flight records, speed, altitude and endur- 
ance, the world’s air marks, were established by these men. 

It is possible now to determine fairly well the basic essen- 
tials of the flying man, his predominant characteristics, the 
psychological and physiological requirements—in short, the 
type of human being required for a military flyer. In the 
genesis of aviation the theory grew up that the flyer was 
a daredevil, a happy-go-lucky, devil-may-care type of indi- 
vidual. Even during the last World War he was looked 
upon as possessing more courage than wisdom, more daring 
Today’s war pilots, 


1 

than caution, more rashness than stability. 
however, are serious and very sober young men who recognize 
the importance of their jobs. 

The individual selected for student pilot by our Army 
Air Forces must measure up to exacting standards. He must 
be between 20 and 27 years of age. He must possess perfect 
physique with a special emphasis on complete normality in 
eyes, heart, lungs and neuro-muscular co-ordination. He must 
have had a college education or at least a minimum of two 
years’ training in a recognized college or university. When 
our 135,000,000 Americans are shaken through this fine 
meshed screen, perhaps less than a million qualify. Only 
about 60 per cent of those who begin training demonstrate 
a capacity to assimilate the required degree of proficiency in 
aircraft pilotage. 

It is possible, therefore, for a nation such as ours to have 

total of not more than 500,000 first-class military pilots. 
At that we are more fortunate than the other nations of the 
world because the American boy has a mechanical background. 
He has driven an automobile and handled many other me- 
appliances. He has a facility and 
engine and its myriad 
instruments other nationals. From 
the standpoint of man power alone, therefore, the United 
States as we stand today, has the raw pilot material for the 
largest and the most superb air force in the world. 


chanical or electrical 
adaptability for the plane and the 


vhich is not normal for 


The present training program of the Army Air Forces pro- 
vides an annual production of 12,000 pilots per year. In event 
of war, with that added incentive and under pressure we should 
be able to speed our pilot rate to 50,000 military flyers every 12 
months. 

For many years the Army Air Forces has been ably assisted 
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in its pilot procurement programs by a highly trained group 
of specialists called flight surgeons. These men have worked 
unceasingly for more than 20 years to determine and define the 
pilot type. They have been assisted in this work by modern 
medical organizations and several of the larger educational 
institutions. Stripped of all its verbiage and high-sounding 
scientific terms, the type of boy most likely to succeed as a 
military flyer is the normal, athletic, American college youth 
and our flight surgeons have developed a remarkable facility 
at picking the type after a brief interview and examination. 

Many of our old flying instructors had a rough and ready 
system of their own. More than one has said he could 
observe a boy playing a game of tennis or driving a broken- 
down Ford, and tell whether he could be taught to fly. This 
was a crude way of saying that the flying type is a non- 
awkward youth who co-ordinates naturally, who has excellent 
and complete control over his muscular reactions as against 
one whose movements are awkward or studied and calculated. 
It was believed for a long time that a high-strung, nervous 
type of boy made the best flyer, certainly the best pilot of 
the single-seater pursuit plane. The more stolid, plugging 
type was not looked upon with favor. After years of sorting 
and sifting it has been found, however, that the latter, while 
not having the quick agility and facility for the high speed, 
single-seater, may make the ideal big ship or bomber flyer. 

Despite the intricate mechanisms which have been evolved 
and used by the flight surgeons, the psychological, neuro- 
psychic and physiological examinations requiring several 
hours to complete, it is not possible at this time to label 
definitely and certainly the flying type. This is evidenced by 
the fact that for the last five-year period in our Army schools, 
there has been scarcely a change in the curve—between 49 
per cent and 40 per cent of each class passing through our 
schools have been eliminated for failure to meet our stand- 
ards. This does not mean that some of the others could not 
be taught to fly. It does mean that they could not be taught 
to fly sufficiently well to make them safe and economical 
military flyers. 

For a long time the term “flyer” was applied to the pilot 
only. Of late it generally has been recognized that all mem- 
bers of the combat crew in military aircraft must be classed 
as military flyers. The pilot’s duties, the take-off, the manage- 
ment, direction of the vessel in flight and the return of it 
safely to earth, have remained little changed. The duties and 
functions of the other members of the combat crew—the en- 
gineer, the navigator, the gunner, the bombardier, the radio 
technician—have grown steadily year after year with the 
advent of new equipment requiring an ever-increasing de- 
pendence, for successful flight missions, on a multiple crew of 
superior individuals trained in perfect team play and co- 
ordination. 

THE COMBAT CREW 
THE PILOT 

There are three rated types of pilots in the U. S. Army Air 
Forces—the command pilot, the senior pilot and the pilot. The 
command pilot must have had 3,000 hours in the air and a 
minimum of 15 years of flying service. The senior pilot must 
have had 2,000 hours of flying and a minimum of 10 years’ 
total flying service. The large mass of our pilots, with a flight 
time and length of service below these minimum requirements, 
are classified as pilot only. The flying cadet prior to gradua- 
tion and the bestowal of the initial rating of pilot is, of course, 
a student pilot. 

The adoption by the Army’s flying branch of these pilot 
ratings is founded on a definite theory. That is that mastery of 
aircraft pilotage requires, in addition to a year’s period of 
training, the supplement of actual air experience. It has long 
been recognized that although the flying cadet graduate may 
demonstrate a state of excellence in the handling of aircraft 
controls in landing, take-off and acrobatic maneuvers, he still 
has a long way to go, a lot to learn before he reaches his peak 
as a military airman. This additional instruction cannot be 


gained from books or from instructors. It is obtained only by 
long hours in the air. 

Flying ability of the finished type, we feel, necessitates a 
mastery in equal parts of flying skill and flying experience. 
It is a matter of some concern that it is no longer possible for 
the present-day flyers to learn by the cut-and-try methods of 
the early military pilot. It was not uncommon for a pilot of 
1916, 1917 and even as late as 1925 and 1926, to have a forced 
landing due to faulty engine, effect a safe landing in a meadow 
or cornfield, repair his damage, let down a few fences and 
take off and return to his home airdrome. The speed of pres- 
ent-day aircraft is not conducive to forced landings on un- 
prepared fields. The fast fighter and the heavy bomber can 
be flown safely only from prepared fields. The cost of the 
present-day airplane makes it impossible to stand the expense 
of the old trial and error method, where the pilot was both a 
mechanic, an engineer, navigator, radio operator and a main- 
tenance man. Lack of facilities and skilled mechanicians re- 
quired the old-timer to repair and check his own equipment 
for flight. 

Although the present-day flyer has lost some of these old- 
time advantages and experiences, he has gained in some other 
important regards. His cockpit houses from 100 to 300 instru- 
ments as against the eight or 10 on the instrument board of the 
pre-World War flyer. It requires almost constant study to 
maintain proficiency not alone in aircraft pilotage, but in the 
operation of these instruments and in acquiring the co-ordi- 
nated story that they have to tell. In addition, there is the 
oxygen equipment for high-altitude flying, the automatic pilot 
controls, the blind-flying instruments, the blind-landing equip- 
ment, the artificial horizons, the flares and other night-flying 
equipment, the controls for the operation of flaps and for the 
raising and lowering of landing gears, the controls for chang- 
ing the pitch on propellers, the de-icers, the carburetor heaters. 

This multiplicity of instruments and installations has added 
a significant complication to aircraft pilotage. The old-time 
flyer had little to do but to keep his feet on the rudder, one 
hand on the control stick and the other on the throttle. His 
eyes, except for occasional glances at the sparsely occupied 
instrument board, were free to roam the skies or to observe 
landing areas. His consciousness could be directed to the feel 
of the aircraft in take-off and landing. That, however, was not 
all he had to do. He took off with a prayer, for he had a 50 
per cent chance of engine failure on each flight. The annual 
toll taken by the grim reaper was about 33 1/3 per cent of all 
those who stepped in a plane. He had to fly his machine, for 
stability in the air was an unknown quality for a plane. Now 
there are numerous other distractions and the operation of a 
much more complicated equipment. Scientific developments 
have given us many more reasons for the requirement for 
long and thorough pilot training until we subconsciously read 
and take cognizance of our instruments. Undoubtedly divided 
attention has caused more than one accident and cost more 
than one pilot his life. There is reason to believe that more 
than one pilot has pulled the wrong lever and lowered a flap 
when he intended to lower a landing gear, with a,consequent 
and succeeding crash. The famous Sir Kingsford Smith, who 
disappeared on one of his transcontinental journeys, and whose 
fate has never yet been discovered, told us in writing about 
his flight from Australia to New Zealand in a storm at night, 
that he was suddenly confronted with his air speed having 
dropped from 150 to less than 90 m.p.h. This ship, he said, 
felt as though it was staggering through the air. It was 
several minutes before he discovered that instead of pushing 
the button to change the pitch of his propeller, he had pushed 
the button which dropped his flaps. 

The pilot is a senior combat crew member. The ship during 
flight is under his control and direction. It is his respon- 
sibility that it accomplish its mission and return safely to its 
home airdrome. The pilot in multi-engine craft is assisted 
by a copilot and by the other trained members of the combat 
crew. 
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It will be an unfortunate day for national defense and, there- 
fore, for the safety of our country, if we ever permit the pilot 


standard to be lowered. If we relax the requirements, if we 
ever treat the pilot as other than professional, if we ever re- 
quire of him any but the highest standards of performance and 
efficiency. There is no military man outside the realms of com- 
mand upon whom military requirements place a heavier load 
and a greater responsibility 

Consider the brief span in the life of a Royal Air Force pilot 
in a Spitfire above England. He is on alert; he sits parachuted, 
helmeted, hunched in the tight little seat of a single-seater 
fighter. The siren blasts. Crackling through his earphones 
comes the command to take off, foll 1 by the altitude and 


irection of the Gert bombers sighted over Dover. 
direction of the ( D 

He taxies hastily to ay, “pours coal” to full throttle 
and sticks his nose toward the overcast at maximum climbing 








angle. He takes a straight climb through the clouds on a 
course toward the coast. At 6,000 feet he breaks through. 
Now he is in bright sunlight, but there is little time to reflect 
on the beauty of the white carpet below. He must adjust 
carburetor temperature and wipe frost from windshield and 
gun sight. The bombers were reported at 25,000 feet so he 
still holds the nose up, adjusts fuel mixture, pulls back on the 
charging handle to arm his guns—two, four, six minutes; six, 


12, 18,000 feet. Over there is the channel, but where are the 
bombers ? 

There to the right, antiaircraft puffs may show dimly in the 
sunlight—telltale indication to the enemy position. Then 


there is a glint of sunlight on a metal wing where the rain has 
worn off a patch of paint. The boy in the Spitfire heads for 
the formation, singles out the left rear bomber, moves in be- 
hind, opens up at 100 yards with all his guns. In an instant 
he pulls up to avoid collision, As he turns to look down at 
his prey, to go back for the next one, he smells petrol, there is 
a break in the deep-throated roar of his engine, now he can 
see his propeller. He knows the grim answer. As he flew 
over the enemy bomber, a bullet cut a gas line. 

Below there is no land in sight. Water—miles of it—spread- 
ing below. It must be under the cloud bank to the west. He 


starts a flat glide toward shore, stretching it for land. At 
3,000 feet it is quite evident he cannot make it. The Spitfire 





is too fast to set down in a rough sea safely, so he pulls back on 
the stick, rolls the plane on its back and tumbles head over heels 
through space. A pull on his parachute rip cord and he sits 


beneath a huge, white canopy. He sees his stout little plane 
hit the water with a great splash and is glad that he is not 
aboard. The next splash is his own. 

As he tastes salt water and desperately fights his way from 





under the wet folds of his ’chute, he may reflect that life, and 
death, move swiftly in this air business. The hour hand on 
that broken clock in his Spitfire has made but half a journey 
since he sat warm and safe in his home airdrome. 

THE BOMBARDIE! 

The bombardier is an indispensable combat crew member 
on all types of bombardment aircraft, light, medium and heavy. 
He is intimately connected with the sole purpose of the exist- 
ence of bombardment aircraft, viz., the laying of high explo- 
sives with accuracy on important targets, vital enemy objec- 
tives. War has demonstrated time and time again that bombers 
who cannot hit their targets are of little more than a nuisance 
value in war. Bombing units must be able not only to find a 
target, but they must be able to hit i 

In the past this combat crew member, like the pilot, has been 
an officer with the educational requirements, the pay and 
emoluments and the increased rank th age and experience, 
on the same terms with the pilot. Of late there is a tendency 
to use an increasing number of enlisted men as bombardiers. 
Early trials indicate that especially selected enlisted men, pos- 


sessing the requisite education, can be trained to function 
admirably as bombardiers. It is not unlikely that a proportion 
, 


of bombardiers will always be officers—at least one, the 
master bombardier, in each fli 


1 flight, generally in the flight 
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leader’s plane. The duties of this flying team member require a 
precise skill in the operation of delicate instruments and a 
facility at rapid mathematical calculation. 

Physically and psychologically, the bombardier must be of 
the same stern stuff as the other combat crew members. It is 
probable that it is wise and well for him to be the most 
phlegmatic of the flying brotherhood. He generally has his 
back to the fight. It requires a stiff spine, knowing that a 
fighter is on the bomber’s tail pouring bullets into it, to sit 
with eyes glued to instruments, with back to the fray and 
observe the steady progress, the ticking of the second hand and 
the approach of the target, all the while being unmindful of 
the missiles of death crashing through the plane structure 
around him. The gunner faces the attacker; he has an outlet 
for his emotions in the trigger he can pull and the fire he can 
return. The pilots in the bombing plane also have their backs 
to the attack, but they have controls in their hands; a little 
outlet for emotion is provided in a steadying, continuing job 
to do. The bombardier sits and waits. On the return from the 
bombing mission, after the accomplishment of the attack, after 
he has released his “eggs,” the bombardier may take up ma- 
chine guns and serve as forward or tunnel gunner, but as the 
target approaches it is not his to observe or participate in the 
air battle. The target below and his means of effecting it must 
have his undivided attention. 

In our Air Forces, we are offering training as bombardiers 
to the flying cadets who are eliminated from the pilot school. 
A considerable number of those who have failed to demonstrate 
a capacity to absorb pilot instruction are taking advantage of 
this opportunity to join the Air Forces as a combat crew mem- 
ber. It is a new scheme and seems to be working out well. 
These men will be commissioned reserve officers upon gradua- 
tion from the bombardier course and, upon completion of 
training, will serve as the master bombardiers in the bomb- 
ing formations. 

AERIAL ENGINEER 

The early pilots were their own engineers. There was not 
room in their frail craft for an engineering specialist. More- 
over, the engines were not of a type to permit treatment of 
their ailments and whimsies while in flight. The advent of the 
larger airplane, the multi-engine, heavy bomber, brought the 
aerial engineer into his own as an essential combat crew 
member. 

In our Army Air Forces the aerial engineer is generally an 
enlisted mechanic of seniority and long experience. Some of 
them on duty with the larger planes, at least one per squadron, 
will be officer graduates of engineering schools. The larger 
airplanes of 60,000 pounds or more, which are now coming 
into use, have engine locations and dispositions so that con- 
siderable maintenance work and repair can be accomplished in 
flight. Airplanes of the Flying Fortress type have more than 
100 engine instruments, all of which must be scanned fre- 
quently. Each of the four engines has 12 to 15 controls and 
adjustments which can be accomplished in flight. The aerial 
engineer, even on the longest flight, is continually busy and 
occupied with essential duties important to the successful ac- 
complishment of the mission. In landing and take-off the aerial 
engineer has important responsibilities and often substitutes 
for or helps the copilot in operation of flaps, raising and lower- 
ing landing gears and many other mechanical adjustments. 

Enlisted aerial engineers are selected from the ground main- 
tenance crews. Outstanding men are given this as reward, for 
the old air soldier generally loves to fly and undertakes eagerly 
this combat crew assignment. 

NAVIGATOR 

Of necessity, the early pilots were their own navigators. 
In those days of extremely short flights there was no use for 
celestial navigation and little for dead reckoning, for the 
“iron compass’”—as the airman called the railroad—and other 
telltale landmarks guided the flyer. With full loads of gaso- 
line the planes could fly little farther than the pilot could 
see on a clear day. Now, when military airplanes in com- 
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mon use can fly across the continent without landing, and 
often travel in the substratosphere, the navigator is one of 
the most important members of the combat crew. 

One of the outstanding lessons from the current wars is 
the fact that it is highly important for the bombardment air- 
plane to take cover in clouds and darkness and the navigator 
assumes an additional importance. For a long time it was 
believed that instruments could not be developed which would 
permit of accurate celestial navigation for aircraft. This 
belief has now been completely disproved. Trained and 
experienced aerial navigators can give the plane’s position 
within an area of three miles, even though traveling at speeds 
in excess of 200 m.p.h. 

[he proficiency which an alert and highly skilled aerial 
navigator can obtain from reading the heavenly bodies was 
demonstrated by Harold Gatty on his flight around the world 
in the Winnie Mae with Wiley Post. Upon their return 
Wiley told an almost unbelievable story of a landing in far 
Siberia. He had been flying for hours above one layer of 
clouds and beneath a high overcast. Gatty had been furnish- 
ing bearings by dead reckoning. They had reached a point 
near midnight when, by the dead reckoning calculations, they 
felt their landing point was approaching. Post signaled Gatty 
for a location of the landing field hidden by the solid clouds 
below. Gatty said, “Climb through the overcast and give me 
a few minutes to shoot the stars and I will tell you where you 
are.” Wiley stuck the nose of the ship skyward and climbed 
through at 18,000 feet into a crisp, starlit Siberian night. 
Within a very few minutes Gatty gave the course, a rate 
of descent and a time interval which Post promptly put into 
execution, as was his stoical, methodical habit. The altimeter 
clicked off the descent—15,000, 10,000, 5,000. Post knew the 
elevation of the landing area and began to grow restless and 
show some concern, but at 2,000 feet Gatty’s voice came 
through, “One minute on this heading at 110 m.p.h., make a 
turn to the left and land.” Post says it was pitch dark and 
raining hard. There was nothing for him to do but trust 
to his navigator. He followed directions implicitly and when 
the altimeter as reset showed a reading of 100 feet, pan- 
caked in. Shortly after he touched the ground he realized 
he was in mud. Eventually the plane nosed up gently. The 
only damage was a bent propeller. He was on the field he 
had headed for, but he had slightly overrun one end of it. 
He had missed by less than a mile an airdrome which he flew 
2,000 miles to reach, and had landed upon it blind without 
ground instrument aid! 

That is aerial navigation as the masters can do it. Very 
few of our navigatogs will master the art with such perfec- 
tion as Harold Gatty and Commander Weems, but both these 
teachers tell us that our students upon graduation from our 
courses, with a reasonable experience, will be able capably 
to take care of this essential to long-range bombardment 
and reconnaissance, 

RADIO OPERATOR 

Communications always has been one of the primary factors 
in military successes. The general whose communications 
have broken down generally has lost the battle. Communica- 
tions are more important in air warfare than in military 
operations on the grouna. This is due largely to two factors: 
one, the tremendous speed with which the air weapon moves; 
the other, the fact that the fighting airplane is not stationary 
aloft but must return to the ground and to a safe landing 
area before fuel supply is exhausted. Therefore there is a 
vital time element in all aerial communications. The radio 
operator and technician aboard the airplane is a vital link 
in the air communications scheme. He must be capable of 
operating efficiently any of the two or three radio sets aboard 
the plane and, in addition, he must be skilled in the operation 
of direction finders, radio compass and other instruments. 

The radio operator generally will be an enlisted man, a 
graduate of the Air Forces Technical Schools and, before 
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assignment to long-range bombardment, a radio operator of 
considerable aerial experience. In peacetime our airplanes 
tour civil airways and the radio operator must be familiar 
with civil technique and Department of Commerce radio 
procedure. In wartime he must be familiar with the codes 
and must be skilled in coding and decoding all messages. 

More than one plane of our military service, as well as 
of the airline companies, has been saved from disaster by the 
skill and experience of the radio technician aboard. His is a 
dual mission. He gives to the operating personnel on the 
ground the necessary data from the plane and he receives 
weather and other information for the plane crew. 

THE MACHINE GUNNER 

This is strictly a military specialty; there is no civil 
counterpart. It appeals to the old soldier type who likes a 
trigger in his hand and who likes to feel the power and effect 
of the whistle of the machine-gun bullet and the smooth 
operation of machine gun or cannon. 

The machine gunner is a combat crew member on multi- 
seater fighters, observation and reconnaissance aircraft and 
is of a special importance on all types of bombardment. Some 
gunners will operate 30 or 50 caliber guns firing at a rate 
of 1,200 rounds per minute. Others will operate the slower 
firing, larger caliber, 20 mm. and 37 mm. guns with the 
bigger kick. Upon the shoulders of this air specialist rides 
the safety of the plane while in flight in areas infested by 
hostile pursuit. In combat the skill, coolness and courage 
of the aerial gunner spell the safety of the big bomber. 

In our Army Air Forces aerial gunners are enlisted men 
especially selected and trained primarily in our technical 
and gunnery schools, with concluding courses involving much 
aerial practice in our tactical units. 

OBSERVER AND AERIAL PHOTOGRAPHER 

The observer and the aerial photographer are combat crew 
member specialists on observation and reconnaissance type 
aircraft. Cameras are now being added as standard equip- 
ment on bombing aircraft, which will require skilled operators 
as additional crew members aboard these types. 

In the observation airplane the primary assignment and 
duty of the observer is to glean military information on the 
ground. In addition, he may observe artillery fire and ex- 
ecute infantry liaison missions which require him to observe 
troop movements, traffic on highways, location of battle lines 
and the checking and correction of maps. The observer also 
serves as machine gunner and covers and protects the rear 
hemisphere of his plane when attacked by hostile pursuit. 
Many an observation pilot who came out of the last war con- 
firms our belief that good observers are born, not made. The 
normal period of training for an observer in our Army is at 
least one year. Since there is no civil counterpart to this air 
combat crew member, he will generally be a professional sol- 
dier who likes the air and is willing to train himself in the 
many and varied functions of the aerial observer and in the 
tactics of ground and sea units. Under expansion plans now 
in progress in the Army Air Forces, it is proposed to take a 
number of artillery and infantry officers and give them this 
special observation training. 

While the aerial observer sometimes substitutes as aerial 
photographer on observation planes, generally in the recon- 
naisance and bombardment planes a photographic specialist, 
a separate combat crew member, especially trained in the 
operation of the expensive and intricate multi-lens cameras, 
will be aboard. With his nine-lens camera he will make pho- 
tographic maps more than 200 miles in length and several 


miles in width in a single loading. The photographic specialist 
in our Army Air Forces is generally an enlisted man or non- 
commissioned officer, a graduate of the photographic branch 
of our Air Forces Technical Schools. 

With the success of experimentation in night photography, 
photographing through overcast and with colored photography 
now almost through the experimental stage and a practical 
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actuality, the duties and responsibilities of the aerial photog- 
rapher will greatly expand. 

No phase of military work has made greater 
recent years than aerial photography. With the discovery that 
photography can defeat camouflage and that it is not barred 
by clouds or darkness, new fields are sali 
military science for the ; 
powerful machines. 

THE MAINTENANCE CREW 

It has been said that in the air force it takes 10 men on the 
ground to keep one man in the air. In our projected Air Forces 
of 160,000 men, less than 12,000 of tl will be pilots; this 
illustrates the soundness of the 10 to one ratio. Actually, 
ever, with the increasing larger proportions of bombardmen 
aircraft, with multiple combat crews, the ratio of the 
man to the airman is about five to one. 

An old airman in extolling the virtues of the maintenance 
mechanic once said proudly, “These mechanics literally hold 
the planes aloft with their hands.” 

The success of an air force will 
the skill, training and loyalty of its ground maintenance crews. 
There are a large number of ground aviation specialties, the 
principal of which are the airplane mechanic, 
aircraft metal worker, aircraft parachute repair man, photo- 
graphic technician, electrician, radio 
expert and weather specialist. 

The best quick insight to the operation of ground crews can 
be given by examining the process and procedure from the 
time an airplane lands until it is inspected and pronounced 
ready for the take-off on the next i As it taxies to its 
flying line and when its great motors are stopped, it is taken 
over by a ground crew of four to 12 men, depending upon the 
size of the plane. One of these men with a requisite number 
of helpers wiil check the airplane st: 


progress in 


of 


nd 


11: 
in and nis new and 


oO 
nD 





how- 








depend in great measure on 


engine mechanic, 





technici: 
technician, 





ture, its movable con- 





trol connections and surfaces, its w and fuselage, and its 
many constituent parts and see that they are oiled, safetied 


Other members of the crew, the engine 
to the 


their mules ol! 


and made airworthy. 
mechanics, will devote themselv 
plants and their many 


s exclusively power 
1 


accessori¢ electrical 
U. S. Army Air Forces pilots will rely on many thousands of 
skilled aero engine mechanics to keep their planes flying. 
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wiring, hundreds of feet of plumbing tubing and several hun- 
dred instruments. These men will work diligently six to 10 
hours per day on their airplane, recording on visual charts 
each complete operation and inspection made and testify, by 
the certificate of their initials, that every mechanical part is in 
order. The radio specialist in the combat crew will check all 
radio equipment and try it out by calls to the airdrome station 

The crew chief, the boss of this skilled labor gang, watches 
and supervises over the whole operation and gives such advice 
as his long years of experience and knowledge of the plane 
deems necessary. 

The Army Air Forces today has 5,000 to 7,000 of these 
trained airplane and engine mechanics and the Air Forces of 
the spring of 1942 will have five times that number. They 
range in grade from apprentices, who are privates and privates 
first class and air mechanics second class, to men of 10 to 
15 years’ service who are corporals, sergeants, master sergeants 
and air mechanics first class. 

The crew chiefs generally are men of long service who hold 
the rank of master or technical sergeant. Over all these com- 
bat crews, each for its individual airplane, supervises a hangar 
chief and a line chief per squadron. These will generally be 
two master sergeants, men of 20 years or more of service 
and of long experience in the supervision of shops, overhaul, 
maintenance and repair crews; men who, in addition to their 
technical skill, possess considerable executive ability. The 
primary consideration for the maintenance man is depend- 
ability and trustworthiness, plus the application of a reasonable 
mechanical skill. 

The Army trains its own mechanics in its own technical 
civil schools especially selected for certain 
courses. The great majority of Army maintenance specialties 
have civil counterparts and our Air Forces trained men are 
eagerly sought by airline operators and by aircraft manufac- 
turing establishments. Not every man in the Air Forces is 
a trained specialist, but it is undoubtedly true that no other 
military organization has a higher percentage of trained 
Under the Air Forces system every 
soldier is permitted to apply for any course of training; all 
he must do is demonstrate his ability satisfactorily to complete 
the course he desires. This is determined by a simple test, 
devised to insure that the man who can pass it possesses the 
ability and aptitude for the specialty he would follow. 

The Army Air Forces, aside from its purely military func- 
tion of providing air defense, is a ground training school, the 
largest aviation mechanics’ training school in the country. It 
now has more than 70,000 men and two years hence expects 
to have 160,000 men in the prime of life to shelter, equip, feed, 
train and organize into a capable mechanical, technical and 
fighting force to man our air frontiers, 

The aviation industry is new—just one generation old, yet 
now nearly 150,000 men are employed in its factories, with 
250,000 as the figure to be reached a year hence. A consider- 
able proportion of them received their initial training in the 
Army Air Forces, Our military organization, therefore, plays 
an important role in supplying skilled labor to industry. Dur- 
ing the next decade literally millions of men must receive this 
raining if our industry is to reach the stature to supply the 
air force we will need. So, the Air Forces is not disappointed 
when several thousands of its men leave annually with Army 


schools or in 


specialists in its ranks. 


training in Air Forces schools and squadrons and go to the 
civil industry. 
PARACHUTE TROOPS AND AIR INFANTRY 

No consideration of winged warriors would be complete, in 
the light of recent air experiences abroad, without a con- 
sideration of parachute troops and air infantry. There is a rea- 
sonable distinction between them. Parachute troops are placed 
“in the right place at the right time” by being delivered from 
airplanes by parachute. Air infantry is so-called merely be- 
cause infantry soldiers use the air vessel as a means of 
transport from the camp and bivouac to the battlefield. 
The tempo of battle, as many have observed recently, has 
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sg. 


These young men are part of the Army's paratroops in training with the 50!st Parachute Battalion at 





Ft. Benning, Ga. New type ‘chutes, clothing, guns have been designed by engineers at Wright Field. 


speeded up tremendously, but the ultimate in our time will be 
reached not by the Panzer Divisions, not by the motorized, 
mechanized brigades, but by parachute troops and air infantry. 

Gen. William Mitchell returned from the first World War 
with this conception of parachute troops. At his direc- 
tion it was demonstrated at Kelly Field, before the procedure 
became commonplace in Russia and Germany, that troops 
with machine guns could be and were landed by parachute 
with their automatic weapons, and could have them set up 
and in operation in a brief span of time—less than three 
minutes by actual test. After these early experiments, the 
use of parachute troops languished in this country. Such was 
not the case abroad, however. It was well known to our 
military observers that there was tremendous emphasis placed 
upon this new form of troop movement, particularly in the 
Russian army. In one operation more than 1,000 men were 
dropped in a large-scale maneuver on the Russian steppes. 

It remained, however, for the Germans to demonstrate in 
warfare the great power of this new weapon by their opera- 
tions in Czechoslovakia, Norway, and later and more ex- 
tensively in Holland [Not to mention Crete.—Ed.] 

On the morning of May 10, 1940, the startled Holland 
burghers, as the mists cleared from their meadows, found 
German parachute troops widely scattered over their country- 
side, quickly moving to strategic points. They found their air- 
dromes occupied by air infantry and held against their own 
troops, protecting safe landing areas for hostile aircraft. 

Here in Holland was the ideal opportunity for this weapon, 
parachute troops and air infantry. By the nature of the ter- 
rain, long bridges and causeways cross streams and estuaries, 
without control of which an advancing army could be long 
delayed. It was necessary that the defenders of Holland be 
not permitted to destroy these bridges. German parachute 
troops were dropped from the air with their weapons, equip- 


ment and ammunition, in sufficient quantity to protect these 
bridge heads and hold these indispensable channels of com- 
munication for the use of incoming Panzer Divisions and the 
German mechanized hordes. Through the complete and 
thorough employment of these air troops, a conquest of Hol- 
land was made possible in a few weeks, a conquest which the 
boldest military tacticians would not have predicted as possible 
in less than months. 

In our Army this striking example has not gone unnoted. 
In the summer of 1940 at Ft. Benning, Ga., there was begun 
the training of a parachute platoon. The Air Corps Matériel 
Division, Wright Field, Dayton, O., developed special para- 
chutes for jumpers and their heavy equipment. Many prac- 
tice jumps have been made and that nucleus, the especially 
selected and highly trained platoon, has now been expanded 
to a battalion. Enlistment in the parachute battalion has been 
on a voluntary basis and there has been no dearth of volun- 
teers. The American soldier is especially well suited to this 
precarious duty, since he possesses the courage, the aptitude 
and the technical background to develop it to ultimate ef- 
ficiency. 

THE SERVICES 

The Army Engineers, the Chemical Warfare Service, the 
Ordnance Department, the Signal Corps, the Medical Corps 
and the Quartermaster Corps perform vital services for the 
Army Air Forces. Under the new program more than 40,000 
of these men will be detailed to our Air Forces of 160,000 men. 
The Engineers build the airdromes and technical buildings in 
wartime. They are charged with the camouflage of airdromes 
and military installations to reduce their visibility and the like- 
lihood of attack from the air. Air Engineering regiments 
have recently been organized to be trained in the new problems 
of airport construction and development, particularly in the 
building of wartime auxiliary airdromes, which will permit 
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an air force to disperse and thus render it a less inviting target 
for air attack. 
The Chemical Warfare Service h 


9 n closely afhli 
ated with the Army Air Forces in the development of chemical 














equipment to be carried on aircraft. Thus far in the second 
World War chemicals, except for smoke, have been little used 
In the first World War, toxic chemical ere extensively used 
and it is unwise and unsafe to assur use they have not 
been used thus far, that they will 1 e used again. The 
chemical soldiers on duty with the Air Corps are trained 
decontamination of airdromes, airplanes and technical build 
ings and in the providing of forced air circulation in under- 
ground shelters. 

There is of necessity a large and tant Ordnance De- 
partment at each air base and a small etachment with eac 
fighting squadron. These are the m« upervise the load 
ing of bombs, the maintenance of 1 ne guns and cannot 
In short, they are the caretakers and technicians for the 
weapons the fighting plane carries e Ordnance Depart 
ment is responsible for the develop pes of boml 
and new types of guns. They suy d ot! 
illuminating equipment which make night operations cffective 

A considerable detachment of the Signal Corps has been 
present with the Air Forces since it I As a tter o 
fact, originally, the first Army r Se a 
the Signal Corps. The Signal Corps, as the name 
supplies the radio equipment and other ling de 
permit plane to plane and plane to ground and other com- 
munication. The Signal Corps, in conjunction with the Air 
Corps, maintains an experimental laboratory as a part of the 
Matériel Division, Wright Field, where the radio signaling 
devices are tested and applied to ait Phe Signal Corps 


is charged with the procurement and supply of all signal equip- 
ment and devices. 


The Quartermaster Corps will provide more than 30,000 
men as a great army of housekeepers to supervise the messing, 
the sheltering and the clothing of the Army’s air component. 

The Medical Corps provides the tra | doctors, nurses and 
specialists to care for the sick and wounded. They operate hos- 
pitals, ambulance service, and provide the physical examina- 
tions which insure the continued fitness of the flyer. 

All of these services, representative of older branches of 
the military service, have demonstrated one remarkable thing 





incommon. They have applauded the strides and the advances 


of the air branch of the military lave co-operated 


enthusiastically and efficiently toward the building of a prop 
air defensive establishment. To tl ust go in no sma 
measure the just prais¢ he event plishment of an 
adequate air defense. 

AIR BASES—THE EAG NEST 


“ .. this Government has right to leas 
Naval and air bases in N fland t slands of 





Bermuda, the lad and 

Antigua, and in ( ] 1 far 

reaching act F } e in th 

in the reinforcement of t that has 

taken since the Louisia P 

—The President, in a message t Sept. 3, 1940 

IR bases as early as the Spar 1 War three ye 

ago were quite aptly termed eagle’s nest. In 

broadest application and as the te pplied in our own 
Combat Command, an air | is ea and not a locality 
It comprises a central airdrome \ mal utlying or dis 
persion airdromes, so that airplane cattered when ai! 
attack is imminent. The sound: h dispersion is 
being demonstrated daily in Eng here airdromes ar 
attacked with bombs of assorted siz 1 yet comparatively 


few planes are destroyed 








In its strictest application and most limited sense, it is mere- 
3y the light of 


ly a landing and take-off area for aircraft. 
this definition, aircraft carriers have sometimes been termed 
floating air bases. Of late with the development of powerful, 
fast landing, little planes and of heavy giant bombers, this 
landing area takes on added significance. 

During the last war, when the average airplane weighed but 
little more than a ton and landed at a speed of 50 to 60 m.p.h., 
many of the bases in France could be and were merely im- 
proved farm or pasture land. Runways and landing strips 
were unheard of. 

Dotted all over the United States at the regular Army sta- 
; | 


yns and near the great centers of population are establish- 
l 





+4 hil a “p- : 
ments which are readi 
as airdromes, because of the giant white concrete runway 


y picked up and identified from the air 


1 across their surfaces 


crosses splashe Our military leaders 


have worried considerably that these airdromes are advertis- 


ing their existence to all and sundry from far and near, merely 


S 





inviting air attack. 
Abroad, particularly in Germany, the airport builders have 
4 1 


been more realistic, being closer to the struggle. They could 






smell the battlefires, consequently were farsighted enough to 
refrain from I 
difficult to camouf 
drainage permitted cultivation of a heavy turf surface. They 
even went further in their efforts to disguise their airports 
and built roads, walks and hedges, all camouflage, which broke 


uilding concrete runways and landing surfaces 


lage or hide. The character of the soil and 


their regular lines and made them almost impossible to pick 
up from the air. By the light of recent conflicts the wisdom 
of these precautions have become all too apparent, not only 
in Germany but in Great Britain as well. 

PERMANENT AIR BASES 

In our country established military flying fields serve as the 
nucleus for our air bases. Here is developed the home air- 
drome, the center of the great wheel-like area which is the true 
air base, with the home flying field as the hub. 

In addition to the landing area which is but a minor, al- 
though nonetheless important feature of the air base, here are 
located the hangars, the shops, the warehouses, the gasoline 
ies, the bomb and ammunition depots, the 





storage facilit 
permanent quarters for combat and maintenance crews, the 
messing and recreation facilities and the maintenance and 
repair facilities. These vast installations cost from $7,000,- 
000 to $14,000,000 each and in peacetime serve as the home 
of one or two groups. Generally, our Air Forces prefers one- 
group air bases, following the principle of not having too 
many eggs in one basket. 

Extending outward from this home airdrome on 50- to 60- 
mile radii of a circle are the other components of the true ai 
base, the outlying or dispersion flying fields, the bombing and 
gunnery ranges, the night flying practice areas, the radio sta- 
tions, the homing devices, the blind-landing systems, the under- 
ground gasoline and bomb storage and all the other tactical 
necessities and technical mechanisms necessary to military ait 
Where the terrain affords an abundance of suitable flying 

- base generally will have outlying or dispersion 
>ometi 


fields for each squadron. ies these will be broken 


1 
down into fields for each flight. Every effort will be made to 
construct fields which will not require hard surfacing of the 
Where that is impossible, the tendency now is to use 


wire mesh. Grass grows up through the inter 





camouflaging the field and shields from 
view the metal which provides an all-weather landing field for 


o a thorough inspection of the air base proper, or 
the nucleus airdrome, we find located generally along the 
parking mat, known in aviation parlance as the /ine, a series of 
great hangars, generally at least 125 feet in width and 250 to 
300 feet in length. An endeavor is made to supply at least one 
hangar for each operating squadron, so that there will be 
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AIR CORPS INSTALLATIONS INCLUDING G.H.Q. AIR FORCE 
AND CIVIL SCHOOLS UNDER CONTRACT TO WAR DEPARTMENT 
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housing for maintenance and storage of tools and airdrome 
equipment. In the middle twenties, in building Army flying 
fields, an effort was made to house all aircraft. Military air- 
planes are constructed almost entirely of metal now and they 
have reached a size which makes housing problems more 


difficult. They will be stored generally in the open at all of 
our military airdromes. 

In front of the hangar line are parkin 
air storage of aircraft, for their wat 
for servicing and minor repair 
area flooded at night to facilitate guard, fire protection and 
eliminate possibilities of theft and sabotag« 

Lean-tos to the squadron hangars contain operations 
offices, schoolrooms and mechanics’ supply rooms. There also 
will be supply and tool rooms. Another essential and separate 
room will be devoted to the storage of machine guns and 
other detachable military equipment. The squadron hangar 
thus becomes the workshop for 150 mechanics and technicians 
and 30 to 40 pilots. 

In the center of this hangar and flying line will be an espe- 
cially constructed administration building, the seat of air base 
government and administration. Here are the offices of the 
commanding officer and adjutant, operations officer, quarter- 
master, flight surgeon and clerical and administrative person- 
nel. Here, also, is located the central weather station, now an 
absolutely essential activity in each air base. Another indis- 
pensable unit in this central administration building, generally 
atop the structure, is the field control tower. Here trained 
observers note the air space in the airdrome area and traffic 
on the airdrome and, by visual signal or rado, contact all 
incoming flyers, greeting them with landing directions. 

Back of the flying line are the shops and the supply ware- 
houses. The shops will be equipped to make engine changes, 
to repair or change instruments and to do all second-line 
maintenance. First-line maintenance, minor repair, usually 
that which can be completed in a 48-hour period, is performed 
on the flying line by the squadron mechanics. Second-line 
maintenance, work of a more complicated nature, is done by 
the engineering establishme Third-line 
maintenance, generally that requiring jor repair work or 
replacements, is performed in the military depots, one of 
which is located centrally in each air district 

Generally, two great depot buildings serve as supply ware- 
houses, one for Air Forces items of equipment, the other 
for Quartermaster or housekeeping sup 

Other technical buildings in this second, or maintenance 
line, will house Signal, Ordnance, Engineering and Chemical 
supplies. 

In this second-maintenance line, generally on a corner of 
the field somewhat separated from other structures, where its 
tall towers will not interfere with flying, is the post radio 
station. 

Another important item on the maintenance line are the 
garages, both for Air Corps technical vehicles and staff and 


r areas for this open- 
before take-off and 
keep this parking 














nts of the air base. 


reconnaissance cars. The average group will have 50 to 60 
technical vehicles to facilitate the rapid movement of its 


ground echelon. Quartermaster vehicles in almost equal num- 
ber provide the necessary transportation for all 
functions. 

The technical structures on the maintenance line merit spe- 
cial consideration. The first is the parachute loft. Ona group 
air base the parachute hut will maintain about 300 parachutes, 
requiring the employment of 20 to 30 specially trained para- 
chute technicians. 

The photographic building contains dark rooms, drying 
rooms, enlarging rooms, map-making and 1 Saic rooms and 
locked and specially ventilated storage houses for valuable 





Keeping 
Keepil 


is 


house 


cameras. On the average base group about 30 photographic 
specialists will be engaged. Formerly only observation or 
reconnaissance groups had photographic sections. Cameras 
now are standard equipment on all ait except fighters. 


The morale of personnel, flying and me 


ical, generally 





will be no better than the accommodations for food, shelter 


and recreation. Since the average group air base houses 
about 1,500 people in its third-line or housekeeping area, there 
is every provision usually found in the small American village. 

Generally considerably removed from the flying and main- 
tenance line and the quarters area is provision for under- 
ground gasoline, bomb and ammunition storage. The Air 
Forces have storage dumps located at strategic points in all 
operating areas. 

Also generally removed as far as possible from high explo- 
sives’ storage and flying-line activity, but reasonably accessible 
to the quarters area, is the air base hospital. 

TEMPORARY AIR BASES 

Ordinarily the subject of temporary air bases would concern 
a maneuver area or a battle area only. Early in 1940, however, 
temporary air bases became a vital concern to our expanding 
Army Air Forces. The 1940 Air Forces of 60 squadrons re- 
quired but 17 permanent bases to house it. With the increased 
authorization by the 76th Congress, providing for Air Forces 
of 60 groups or 288 squadrons, additional bases were at once 
necessary. There was not time to build permanent air bases. 
The decision was made to select more than 30 temporary air 
bases, locating them on civil airdromes which had landing 
areas sufficient in extent and which were situated reasonably 
close to towns of sufficient size to afford quarters for married 
officers and noncommissioned officers. These temporary air 
bases, as are the permanent ones, generally are of a size to 
house a group, four squadrons, with the attendant necessary 
service personnel. 

Temporary air bases have one advantage. They more close- 
ly resemble the advance or maneuver airdrome and give the 
flying personnel the advantage of semi-field experience. They 
have another advantage which eventually may become all too 
apparent. In time, when the war clouds pass and emergencies 
seem less imminent, these can be abandoned without great 
economic loss and the reduced flying establishment can be 
drawn back into its permanent bases. 

The disadvantages lie in the fact that, having induced the 
temporary boom in the communities near which they were 
located, there is a consequent deflation upon their abandon- 
ment, with attendant pressure to maintain them on an operat- 
ing status regardless of priority from national defense re- 
quirements. Also there are some additional hardships on 
military personnel housed in temporary bases, which make it 
a serious problem to maintain morale at the requisite high 
level. Training is never as satisfactory under field or 
temporary air base conditions as when units are housed in 
permanent bases. 

LOCATION OF AIR BASES 

Theoretically the air base should be located to serve the in- 
terests of tactics and strategy, particularly the latter. Un- 
doubtedly political and other considerations have sometimes 
been allowed to color decisions as to the location of permanent 
air bases. Geographically air bases should be located well 
forward in the area to be defended, but not closer than 50 
miles to the coast lines and territorial boundaries. This latter 
consideration is not always possible, but it greatly facilitates 
air base defense. 

A consideration not so important in the past, but which 
will be paramount in the future, concerns the terrain. The 
ideal area for an air base would be a level plain, adjacent to 
a wooded area and hills, bluffs, or other elevations. The latter 
will allow for the dispersion of aircraft and their natural 
camouflage in lanes of trees to minimize damages and losses 
from bomb attack and will also afford a possibility for under- 
ground storage if necessary and if economic conditions permit. 

Under the national military policy, which is defensive, it be- 
hooves the Government carefully to study diplomatic negotia- 
tions and international relations—in short, to determine the 
direction from which the air threat will come. At least one 
major base and a large number of sub-bases should be located 
well forward in that direction. The defending air force must 
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be between the marauding air enemy and the vital targets 
which are to be defended. 

In the United States, if our military leaders believe that an 
air threat will come from across the Atlantic, they will 
probably make two determinations as to the route of advance 
that will be followed. The line of hostile air approach may 
be through Newfoundland and the North Atlantic, headed 
toward our critical industrial area. This consideration un- 
doubtedly motivated the location of the new Northeast Air 
Base near Springfield, Mass. 

However, the air attack may come 
by way of the Caribbean theater in the South Atlantic. A 
major air base and subsidiary dispersion airdromes, then, 
should be located in the southeast section of the United States. 
Such considerations undoubtedly influenced the location of the 
Southeast Air Base at Tampa, Fla 

In opposing a threat from the North Pacific area by way of 
the Aleutian Islands and Alaska, air bases are indicated for the 
northwestern part of the state of Washington. Our Govern- 
ment is now completing a major air base at Tacoma, Wash., 
which fulfills this requirement. 

An attack by air from floating bases in either ocean should 
be met by aircraft dispatched from the closest point on the 
Atlantic and Pacific. To comply with this requirement we 
have air bases located at Langley Field, Va., and near San 
Francisco and at March Field, Riverside, Cal. 

Behind these forward major bases from which our tactical 
units, our bombers and fighter groups, will operate, are estab- 
lished a second line of tactical bases removed from 
imminent attack. In rear of this second line of tactical bases 
come the supply bases or depots and the training bases or 
flying schools. 

Not all of our major bases are located at the most important 
points, measured by tactical and strategic standards with due 
regard to geographic locations from which possible threats 
may come. One reason for this is that several were located 
long before air power took its place in the present trinity of 
warfare. During the last war many ground flying schools 
were erected near centers of population. The Army bought 
these sites, erected base installations and, at the close of the 
war, when the training establishments were disbanded, these 
naturally were occupied by tactical units. With the peace- 
time, piccemeal appropriations, these wartime flying, training 
fields gradually were expanded into permanent, major air 
bases. That accounts for the location of such bases as Lang- 
ley Field, Va., and Mitchel Field, N. Y., within range of naval 
gunfire if a hostile fleet were able to reach our shores. 

While a coastal or border location for air bases is not the 
ideal, it is essential that the air base be located well forward in 
order to conserve fuel and extend the range of aircraft. It is 
necessary for the bomber and the reconnaissance plane to get as 
far out to sea as possible, in order to attack the enemy before 
he can dispatch his aircraft against our vital objectives 
Where permanent air bases are established too far inland from 
coast line or boundary, forw unced airdromes will 
be necessary. Planes will be dispatched permanent 
bases, alight on these temporary forward airdromes for re- 
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fueling and for taking on bombs and, after returning from 
long-range or reconnaissance missions again will land on these 
advanced airdromes for refueling prior to return to permanent 
bases. 


The establishment of air bases in t United States must 
consider one other important factor and that is the great indus- 
trial area which must be defended. A line drawn from Detroit 
to St. Louis and thence eastward to Baltimore will outline the 
western and southern limit for the great majority of the manu- 
facturing establishments whose continual operation is vital to 
preparations for war and to the continuing 
and air forces. Our air bases must be 
will lie, where possible, between thi 


supply of armies 
located so that they 
vital area and the line 


of flight approach of the invading enemy bomber. 


Two new and important geographical 


areas recently have 
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come into our national defensive picture for air base construc- 
tion. The first of these, Alaska, lies along the natural air 
route from the old world to the new. A belated recognition 
of the importance of Alaska in our air defensive scheme has 
caused us to build one major air base at Anchorage, Alas., and 
a very important cold-weather experimental station at Fair- 
banks. No more important step has been taken in air base 
construction in our time. 

The other theater of recent concern lies in the Caribbean. 
A chain of islands, the Lesser Antilles, comprising the Wind- 
vard and Leeward groups, Haiti, Puerto Rico and the Virgin 
Islands, extends from Trinidad near the northeast coast of 
South America in a perfect arc to Cuba and Florida. Leading 
airmen have contended for years that the establishment of air 
bases properly dispersed in this island chain was a necessity 
for adequate air defense for our eastern seaboard. 

Lately permission has been obtained for the leasing of land 
and the construction of air bases at Trinidad, Santa Lucia, 
Antigua, Jamaica and Bermuda. Hand in hand with these 
new bases two other important forward airdrome sites have 
been acquired, the one in British Guiana on the northeast coast 
of South America and the other in Newfoundland. The pro- 
vision of these advance air bases will do more for the security 
of this country against any air threat coming out of the Atlan- 
tic or from Europe and Africa and in providing protection for 
the Panama Canal than any other phase of national defensive 
planning. 

These, combined with our new base in Puerto Rico, will 
give our bombing groups complete command of the western 
half of the Atlantic and will build a giant fence to guard the 
airways extending from the northern coast of South America 
for 4,000 miles to the frozen coast of Labrador. 

UNDERGROUND AIR BASES 

Rumors coming out of foreign lands have pointed con- 
sistently for a number of years to increased emphasis on under- 
ground air bases. No military secret has been so carefully 
guarded by foreign nations as the extent to which they 
have gone to underground bases and as to the type of con- 
struction and structures placed in these establishments. 

Here in the United States we have not yet gone that far. 
The principal reason for our failure thus far to put air bases 
underground can probably be laid to two principal conditions: 
first, the fact that air attack is not immediately imminent; 
second, the great cost of such installations. An air base which 
costs from $7,000,000 to $14,000,000, if duplicated under- 
ground, would cost at least six times that figure. Our military 
leaders have believed thus far that such costs are prohibitive 
and that the danger is not sufficiently pressing to make this 
expenditure necessary. This matter of placing air bases un- 
derground is probably one which will not be squarely faced 
in this country until hostile bombs have begun to inflict serious 
damage and then, as some of the combatants abroad have 
found to their chagrin and dismay, it will be too late. 

England has found that by dispersing the planes singly— 
with earth embankments forming individual protective areas— 
the necessity for underground hangars for operating airplanes 
is eliminated. 

AIR BASES FOR HEMISPHERE DEFENSE 

Since our national policy is to include hemisphere defense, 
a new air base problem is at once thrust forward. If our Air 
Forces is ever to operate successfully outside the United States, 
it can do so only if adequate provision has been made for air 
bases. 

Perhaps the number one air base problem, now that the 
acquisition of the Caribbean bases is an actuality, concerns 
negotiation with the other nations of the Western Hemisphere 
for the mutual erection of adequate air base establishments. 
Location of these bases is easily determinable by applying 
tactical and strategic yardsticks. 

THE PROTECTION OF AIR BASES 

The number one problem after the construction of an air 

base lies in its defense. Bases built on the surface of the 
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ground which lie in the path of invading aircraft offer a 
serious problem if they are to be maintained and preserved 
from early destruction. 

Many important defensive phases should be borne in mind 
during the building of an air base. These inciude particularly 
the dispersion of vital establishments, the camouflage of land- 
ing surfaces and buildings and the preservation of trees and 
other natural camouflage in the vicinity. 

Airdrome and air base defense may be either passive or ac- 
tive. Passive defense measures include camouflage and dis- 
persion. Active measures include defensive armament, anti- 
aircraft and machine-gun fire, barrage balloon and fighters. 

FOREIGN AIR BASES 

Our military leaders have learned much about the require- 
ments for the building of suitable air bases and the necessary 
measures for their protection from a study of the air operations 
in Europe. They have learned many tricks in camouflage. 
Some of the more important airdromes in Germany have, by 
the ingenious application of paint, papier-maché structures, 
theater trees and other methods, been made to look like gar- 
dens, villages, orchards—anything but airdromes. Some have 
reported that there is scarcely an airdrome in Germany which 
when viewed from the air does not appear to have a highway, 
a high tension line, or some other obstruction running across 
it, to deceive the eye of the enemy airman. An ingenious 
method of airport protection against air infantry and the 
landing of hostile aircraft was reported in Holland. On some 
airdromes near-by villages hastily had all their trucks and 
automobiles commandeered. These were parked at irregular 
intervals to make the airport unusable by aircraft. This use of 
trucks and automobiles to destroy a landing area has the great 
advantage that it is readily cleared on signal and there is no 
permanent damage to the flying field. The use of movable, 
dummy, papier-maché buildings for location on airdromes 
when not being actually employed in take-off and landing, pro- 
vides a device borrowed from abroad which is economical, 
timesaving and readily capable of accomplishment. 

The use of steel planks or wire netting for runway surfaces 
as against telltale concrete strips is another European device 
which is reported to have worked satisfactorily, particularly in 
France. 

The organization of engineer units supplied with road- 
building equipment in large quantities which can within the 
space of a few hours build a new airdrome from virgin terrain, 
leveling it, rolling it, providing drainage and otherwise making 
it suitable within a day, is one of the primary defenses against 
air base destruction. In this same connection, the building of 
dummy airdromes which are not suitable nor intended for air- 
craft use, but which from the air have the appearance of an 
airdrome, is an excellent way to misdirect the enemy’s bom- 
bardment effort. 

An observer back from the early air war in China reported 
that 1,000 coolies, immediately after a Japanese bombardment 
of a Chinese airdrome, were put to work filling the bomb 
craters. With this abundance of man power the airdrome 
was leveled and repaired and again available for aircraft use 
within a few hours after each daily attack. The same policy 
now is employed by the British to repair their landing fields 
after bombing attacks, with the variation that they have en- 
gineer troops stationed nearby to perform the required re- 
pairs. Modern construction methods can complete such re- 
pairs within 24 hours, although it was generally believed that 
much more time would be required. 

Another important consideration in air base defense is the 
maintenance of channels of communication, railway lines and 
highways. Operating air bases require great quantities of sup- 
plies and stores, particularly gasoline and explosives. These 
must be delivered to the airdrome in heavy trucks or by rail. 
[t is vital, therefore, that the highways and railroads leading to 
an airdrome also be camouflaged as thoroughly as possible and 
be so constructed that there are no bottlenecks such as bridges 
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which would require much time for repair. Duplicate railway 
lines and highways should be provided for all major bases. 
This problem is relieved considerably where water transporta- 
tion, as well as rail and highway, can be made available. 

One airport problem which comes thundering louder than 
the rest from the air battles overseas requires for solution the 
provision of multiple flying fields and air bases. Never, our 
observers tell us, should an air force be committed to the use 
of a restricted area or a small number of air bases. In the light 
of this intelligence, the number of civil airports available as 
temporary bases takes on a special significance. Nearly $100,- 
000,000 was made available to the Civil Aeronautics Authority 
of the Department of Commerce in 1940 alone for the new 
airport construction program. One of England’s weaknesses 
lies in the fact that her limited area makes it difficult to mul- 
tiply airdromes. We in this country would not be so limited. 
We have far more extensive and better terrain and more 
opportunity for an adequate airport program than any other 
nation on earth. This is but another of our natural American 
advantages which we must not lose sight of and which our 
national leaders must be wise enough to utilize to the limit. 

Chapter Four 
ORGANIZATION OF AN AIR FORCE 
“What is needed now, I think, more than at any time in 
our history—certainly more than at any time since the turn 


of the century, ts an examination, or rather, a re-examina- 
tion of our military policy on national defense on broad 


general lines, and tts relation to the foreign policy which 
it is intended to support. This cannot be done by considera- 
tions by separate committees of Army and Naz It must 


be done by a select joint committee of both Houses, to give 
a full examination in the face of situations now arising in 
the world.” 
—George Fielding Eliot 
RGANIZATION is the governmental structure for man- 
agement. It is the instrument through which the leader 
expresses his will and exercises his control. 

An air force, like the older military organizations, the 
Army and Navy, requires a definite organization. Unlike the 
older branches, however, there is no ancient historical prece- 
dent for our air arm to follow. Air forces here and abroad 
have suffered from that lack of precedent and example. For 
that reason air force organizations in all the leading nations 
of the world have been in an almost constant state of flux 
since the first World War. 

In our own country this instability in organization has been 
more marked than elsewhere. In the last 21 years there have 
been 19 separate investigations of the Army Air Forces by 
direction of the Chief Executive, of the Congress, or of War 
Department agencies. 

The initial decision in determining the organization of an 
air force is whether or not it shall be given parity with the 
Army and Navy or whether it shall be treated as an adjunct, 
subordinate branch or subdivision in these older institutions. 

At present, military aviation is an arm or branch in the 
Army, as are the infantry, cavalry, field artillery and other 
combat branches. In the Navy, aviation is also a subdivision 
of, but an integral part of the fleet. There has been a per- 
sistent movement since the first World War to alter these 
organizations. A bill has been presented to each succeeding 
Congress since 1924 to authorize what is called a separate air 
force—an establishment composed of the aviation branches of 
the Army and Navy, but under the direct control of neither 
and operating as a separate military agency. Under this plan, 
instead of officers of Cabinet rank, called the Secretary of 
War and the Secretary of Navy, there would be a Secretary 
for National Defense with coequal subsecretaries for Army, 
Navy and Air. 

The leaders in the Army and Navy are one in the thought 
that military aviation is a new weapon of importance. They 
acknowledge that any army, to be successful in the field of 











battle, must have its own aviation to protect the troops on the 
ground and to serve as winged artillery. The Navy calls its 
aviation the eyes of the fleet and most naval leaders are willing 
to admit that no naval action can be successful without air 
superiority in the theater of naval operations. 

The proponents of the status quo feel that there must be 
unity of command in any theater and that all weapons must be 
subordinate to that commander, under his complete control and 
direction. They point out that there has seldom been in the 
past a long and sustained operation requiring the joint action 
in a limited theater of both the Army and Navy. On the other 
hand, any action involving either the Army or the Navy 
operating separately is certain to have its air phase. There- 
fore, they maintain, there is not the same reason for separating 
the air force which caused the early national fathers to separate 
the Army and the Navy. 

It is contended that the Army and Navy, being old and 
well-established institutions with large, experienced and ca- 
pable staffs and trained technical experts, are better able to 


develop this new weapon than any other agency which must 
necessarily include in its ranks relatively young men and 
which would at first be merely an experimental organization 


They hold, also, that since an air force requires the support 
and co-operation of supply services—Ordnance, Signal Corps, 
Quartermaster, Medical, Chemical and Engineer—and since 
each of the services now well established can supply the needs 
of the air arm, in the interest of efficiency the flying branches 
should remain under the old establishments. 

The leaders in the older services profess a fear that if the 
air force were made coequal with the Army and Navy, the 
two older services would not receive the efficient air co- 
operation essential to the success of either. As a final argu- 
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Certain branches of the Army Air Forces receive training in the laying of smoke screens. The old 
attack plane (A-17A above) was used by the Army. Light bombers now will undertake this assignment. 





ment, both the Army and Navy point with pride to the air 
establishments each has built up as positive evidence of their 
respective abilities to create and control military and naval 
aviation. 

The advocates of a separate air force have based their 
declarations for the most part on the following contentions: 
They say that the other leading nations of the world have gone 
to the separate air force idea. They point to Great Britain, 
with its Air Ministry and Royal Air Force coequal with the 
Army and Navy. They point to the separate air force in 
Germany. They contend that military aviation should 
be under the control, leadership and management of flying 
men, men with long military aviation background and ex- 
perience. They state that our present War Department 
organization is conducive to delay and indecision. 

The military leaders of the separate air force idea contend 
that every nation hard pressed in warfare eventually has been 
forced to go to the separate air force and that it is more efficient 
to work out this organization in peacetime than it is under the 
stress and strain of conflict. As evidence that flying men are 
submerged, they point to the fact that until recently there were 
but two general officers who were ex-airmen, of the total of 
more than 125. They contend that but a limited number of 
air officers are detailed to the General Staff and those are 
fairly junior in rank. “Flying leaders for flying fighters” is 
their battle cry. 

During the past 20 years there have been schools of military 
thought who were not willing to go so far as to advocate a 
separate air force, but who believed that the military air es- 
tablishment should be removed from the General Staff of the 
Army and set up as an independent corps on much the same 
status as the Marine Corps is organized in the Navy. They 




















would have an Assistant Secretary of War for Air and an air 
staff and remove the air branch from the Chief of Staff and 
the General Staff of the Army. 


As a result of the recommendations of the Morrow Board, 
an Act of Congress approved on July 2, 1926, provided for an 
Assistant Secretary of War who was to be charged with the 
direction of military aviation. The Honorable F. Trubee 
Davison was appointed Assistant Secretary of War for this 
assignment and remained on that duty from 1926 to 1932. 
From 1932 to date, 1940, although the original act still author- 
izes an additional Assistant Secretary of War, the office has 
not been filled. 


In the fall of 1940 a Deputy Chief of Staff for Air was 
created and made the direct advisor of the Chief of Staff for 
the control and direction of aviation matters. At the same 
time it was announced that the General Headquarters Air 
Force, comprising the combat side of military aviation, would 
be separated from the control and direction of the Chief of 
Air Corps and assigned to the Commanding General, General 
Headquarters. 


ARMY AIR FORCES ORGANIZATION 


In brief outline the channel of command runs as follows: 
from the President to the Secretary of War; from the Secre- 
tary of War through the Assistant Secretary for Air to the 
Chief of Staff of the Army. Here control divides. The chan- 
nel may pass from the Secretary of War to the Chief of Air 
Forces or from the Chief of Staff to him, thence to the Air 
Force Commanders and the Commanding Generals of the 
Overseas Departments. These exercise their control through 
wing, group, and squadron commanders in that order. From 
the Chief of Air Forces, on the supply, pilot and mechanic 
training, and experimental side control passes to the Chief 
of Air Corps, to the Assistant Chief for Matériel, who is the 
Chief of the Matériel Division, on supply matters and to the 
Commanding Generals of the four training centers on the 
pilot and mechanic training side. They, in turn, exercise their 
direction and control through training school and air base 
commanders. 
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THE CHIEF OF AIR CORPS 

The Chief of Air Corps formerly headed the Army Air 
Corps, which had under its control all military aviation mat- 
ters. Under the most recent organization, the Chief of Air 
Corps is in charge of aviation supply, procurement, pilot and 
mechanic instruction and experimental development. He is 
assisted in the performance of these functions by three As- 
sistant Chiefs of Air Corps, one who heads the Planning 
Branch, another who is Chief of the Matériel Division and 
a third who is Chief of Training and Operations. 

The Chief of Air Corps exercises his supervision over avia- 
tion matters through an organization in his office composed of 
nine major divisions and operated by a personnel of about 150 
officers and 350 civilian employees. Under the old organiza- 
tion his staff was organized on the theory that the Air Corps, 
unlike the infantry, cavalry and other branches, was both a 
supply and combat branch. The Combat Commander is now 
charged directly with training and operating responsibility for 
the 54 combat groups within the United States. 

The Chief of Air Corps as the head of a supply and training 
establishment has a task of great responsibility, as is evidenced 
by the fact that he was charged with the expenditure of nearly 
$2,000,000,000 in the Air Corps expansion inaugurated during 
the year following July 1, 1939. He has three major respon- 
sibilities and functions: experimentation and research, supply 
and procurement. In the performance of this task he controls 
a vast organization, the Matériel Division, one of the finest 
aviation experimental plants in the world. It has an organiza 
tion of about 200 officers and 6,000 civilian employees. The 
Matériel Division, under the direction of the Chief of Air 
Corps, carries out two vital functions, aviation experimenta- 
tion, and procurement and supply. It is the function of the 
experimental department to do the necessary research, to make 
certain that our airplanes and aviation weapons and accessories 
are, if possible, superior to those in the other air forces of the 
world. 

Aviation supply and maintenance, although controlled at 
the Matériel Division, is carried out by means of five territorial 
depots in the United States and three in the foreign depart- 
ments, Puerto Rico, Panama and Hawaii, with a minor depot 
in the Philippine Islands. It is the responsibility of these sup- 


Materiel Division research laboratories developed this extra instrument panel and movie camera in- 





stallation, which photographs plane's instruments during test flight, for later study by engineers. 
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ply agencies to insure the complete and continuous equipment 
of all aviation units in the essential Air Corps items and other 
War Department items peculiar to them. The Ordnance De- 
partment, for example, is charged with the supply of guns and 
ammunition to the Air Corps. The Signal Corps supplies the 
communications equipment, and the Quartermaster Corps sup- 
plies the personal equipment of the soldier and provides for his 
shelter and feeding. The Medical Department of the Army pro- 
vides for the hospitalization and the care of the sick and 
wounded. The Chemical Warfare Service is charged with the 
supply of chemical items and with chemical instruction and pro- 
tective equipment to the Air Corps. 

The Chief of Air Corps, in exercising his supervision over 
the training establishment, has an Assistant Chief of Air Corps 
charged directly with the efficiency of our schools. He, in 
turn, directs the operation of four training agencies—three Air 
Corps pilot training centers and one mechanics training school. 


Each of these establishments is headed by a brigadier general 
of the Air Corps. 
The Chief of the Air Corps is a member of the Joint Aero- 


nautical Board to insure co-operation between the air establish- 
ments of the Army and the Navy. He is also the advisor to the 
War Department and the General Staff on air matters affecting 
pilot training, mechanic’s training, experimentation and re- 
search, and supply, where there is joint interest with any other 
Government bureau. 

In carrying out his procurement fu 
Corps signs all contracts for the purchase of airplanes, engines, 
spare parts, fuel and lubricants, and other aviation items. 
Under the law the Assistant Secretary of War is charged with 
supervision of procurement for the Army. The Chief of Air 
Corps works directly under him in the performance of his 
procurement and production functions 

The Chief of Air Corps also is charged with the preparation 
of budget estimates and with the defense of these estimates 
before the War Department Budget 
Bureau of the Budget and Congressional committees. 

THE COMMANDING GENERAL, COMBAT COMMAND 

In 1934 the War Department organized the combat units in 
military aviation into a separate command called the General 
Headquarters Air Force. Initially it was separated from the 
Air Corps and its commander reported directly to the Chief 
of Staff. In 1939, the GHOQ Air Force was placed under the 
Chief of Air Corps. In November, 1940, the Commanding 
General, GHQ Air Force, was elevated to the rank of lieuten- 
ant general, a grade formerly held only by the four field 
army commanders and the department commanders in Panama 
and Hawaii. The Commanding General has been added to 
the Air Forces Air Council, the Air Forces Headquarters 
Air Force; and has a separate section now called the Combat 
Command. 

The creation of the Combat Com: 
and forward-looking step. 

As pointed out earlier, there is a dearth of precedent in 
military history to guide the formulation of air combat organ- 
ization and training and the War Department evidently re- 
alized that much experimentation and maneuver experience 
was required in order definitely to settle upon the most ef- 
ficient organization and combat training methods for military 
air units. The GHQ Air Force, for four years under the 
able leadership of Maj. Gen. Fr M. Andrews, its first 
commander, eminently discharged the responsibilities and car- 
ried out the functions which had been visualized for this new 
establishment. Lieut. Gen. Delos C. Emmons, chief of the 
Combat Command, is proving those first steps were correct. 

Initially the GHQ Air Force was composed of five wings. 
In the Air Corps expansion inaugurated July 1, 1939, and 
with the increase of the Air Corps from 60 to 288 squadrons, 
there have now been activated 22 wings. 

With the increase of the Air Corps from 1,800 officers and 
18,000 men to 12,000 officers and 160,000 men, as provided for 


ctions, the Chief of Air 


\dvisory Committee, the 


and has proved a wise 








in current expansions, and with the increase from five to 22 
wings, it was found necessary to divide the United States into 
four air forces, each of these air forces to be headed by a com- 


manding general of the rank of major general. The War 
Department extended this organization in the summer of 194] 
and placed all air combat functions in the Combat Command, 
a part of the new Air Forces. The territorial limits of these 
four air forces are indicated on a map in this book. 

THE WING 

A wing is a tactical air unit composed of two or three 
groups. There are two types of wings, composite and heter- 
ogeneous. The composite wing will have one or two pursuit 
groups and one bombardment group. 
will have two or three pursuit groups or two or three bom- 
bardment groups. The present trend is toward the latter, since 
it is believed to be more efficient tactically to have only one 
type of combat aviation in one command of that size. 

The wing corresponds to the brigade as a tactical subdivision 
for the ground arms. It is envisaged as the largest air fighting 
unit which one commander can efficiently control and directly 
supervise. It is a tactical command as differentiated from an 
administrative command. The wing commander supervises 
the training and tactical operations of his groups and is not 
concerned primarily with administration and supply. These 
latter functions are performed by air base groups which are 
housed in peacetime on air bases with the tactical groups and 
which perform their administrative, supply and housekeeping 
functions for them. The location of the 22 groups and their 
types are indicated by the map on the front end sheet. 

THE GROUP 

The Army Air Forces group is normally composed of three 
squadrons. It was conceived as the largest air unit which one 
leader can efficiently control in the air. Tactical groups are for 
the most part heterogeneous, in that their three component 
squadrons will be of the same tactical type, fighter or bom- 
bardment. The group corresponds to the regiment. It is 
both a tactical and an administrative unit. Its commander is 
generally of the rank of colonel or lieutenant colonel and is 
always an experienced flying officer, capable of leading his 
unit in air combat as compared to one who directs his com- 
mand from the ground. The bombardment group, for ex- 
ample, is composed of 60 officers and 800 men. It has attached 
small units of Ordnance, Signal and Medical troops for 
service in the field. In addition, forward echelons of the air 
base unit perform its housekeeping and airdrome functions 
when it is in the theater of operation. While stationed at a 
permanent air base, the air base group for that station per- 
forms these service functions for the combat group. 

THE SQUADRON 

The squadron is the air unit corresponding to the battalion 
in the ground arms. It is commanded by a major and is the 
basic flying combat unit. Squadrons of various types have 
different composition; a fighter squadron is composed of 28 
officers and 150 men and has for equipment 28 planes, while a 
bomber squadron has 21 officers, 180 men and 13 planes. The 
squadron is deemed essential, as is the battalion in the in- 
fantry, in order to have a unit sufficiently small in size to 
receive personal supervision, direction and control of one 
experienced officer and in order to provide for detailed train- 
ing and first-hand direction of supply, discipline and combat 
methods. Squadron commanders are always flying officers of 
long experience and are selected for executive ability in the 
supervision of training and combat leadership. There are six 
types of combat squadrons with slightly different organizations 
and personnel strength, dependent upon the type of aircraft 
they fly. These are transport, fighter, light, medium and 
heavy bombardment and reconnaissance. 

THE AIR DEFENSE COMMAND 

In 1939 the War Department authorized a new air organiza- 
tion called the Air Defense Command, composed of two 
groups of pursuit aviation, a regiment of antiaircraft artillery 
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and a Signal component for operation of the warning service. 
The initial experimental organization was designed to work 
out an air defense organization with suitable equipment and 
to develop methods for the protection of vital areas from at- 
tacking bombers. The headquarters of the first of those new 
commands is established at Mitchel Field, Long Island, N. Y. 
It has been engaged since inception in determination of the 
proper organization and the most efficient methods of defend- 
ing the northeastern section of the United States. The Air 
Defense Command is not original in our Army. The necessity 
for it has been demonstrated time and again in several of the 
countries in Europe during recent air operations. 

Several large-scale maneuvers, the latest being those of the 
first Army in the summer of 1940, have been employed to 
perfect the organization of the Air Defense Command. As a 
result, other Air Defense Commands will be organized, taking 
full advantage of European experience in actual combat oper- 
ations and making such adjustments as our situation requires. 
The War Department has followed the precedent abroad and 
placed an air general as the commander of the Air Defense 
Command. 

CO-OPERATIVE AVIATION 

In its broadest sense the air forces of the United States 
include all military aviation of every character. In addition to 
the air units in the regular Army, there are naval aviation and 
civil air components, the National Guard and the Organized 
Reserve. 

To insure proper co-ordination and co-operation between 
the air branches of the Army and the Navy there is a Joint 
Board and an Aeronautical Board. The Joint Board formu- 
lates, for submission to the Secretary of War and the Secretary 
of Navy, joint plans for the operation of task forces, com- 
prising both military and naval units. The Aeronautical 
Board is charged specifically with the co-ordination of the air 
activities of the two arms, particularly in the experimentation, 
development and procurement side for aircraft and their ac- 
cessories. It also may advise the Joint Board on tactical joint 
operations. 

The air arm of the National Guard is composed of 22 
squadrons active and seven additional authorized but not yet 
organized. The National Guard squadrons are observation 
units designed to supply the reconnaissance requirements for 
the National Guard Divisions. They are organized and 
equipped on the same basis as the observation squadrons in 
the regular Army. 

While the National Guard has heretofore had only observa- 
tion squadrons, recently, with a view to broadening the scope 
of their operations, instructions have been issued to train cer- 
tain National Guard flyers in pursuit units. Perhaps if the 
experiment proves to be a success, early formation of National 
Guard squadrons of that type may result. 

The Organized Reserve contains about 5,000 flyers, Reserve 
officers organized into squadrons and other units on paper 
only. They have neither enlisted personnel nor airplanes. 
The original conception of the reserves was to provide person- 
nel on Mobilization Day to be called to the regular Army squad- 
rons to raise them from peace strength to war strength and 
to supply the initial pilot losses during the first 90 days of 
combat. At present there are more than 3,000 of these Re- 
serve flyers on active duty. They comprise the majority of 
the pilots in many of our combat squadrons. This picture 
has changed somewhat during our present emergency, as we 
have speeded up our training schools and now have an annual 
output of pilots far in excess of the total number of Reserve 
Officers on our rolls a year ago. 

Under our system, graduates of Air Corps training centers 
are commissioned as second lieutenants in the Air Corps Re- 
serve and called to active duty for additional organizational 
In order that the Reserve flyers who have returned 


training. 


to a civil status may maintain their flying proficiency, Reserve 
units are maintained at or near the principal centers of 
population. 


These units contain a regular Army instructor 
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and a group of 20 to 30 Army Air Corps mechanics who main- 
tain a number of advanced training type airplanes. Reserve 


officers utilize this equipment in spare time. Each Reserve 
officer flyer not on extended active duty may be given a 
period of 14 days active duty annually if he applies for such 
assignment. The Reserve aviation component is indispensable, 
as there are only about 2,000 regular Army flyers and the 
balance of the 12,000 necessary to furnish flying combat crews 
for the new Air Forces of 288 squadrons will come from 
the Reserves. 

Reserve officers who are fairly recent graduates of the Army 
flying school are assigned to fighter and bombardment units. 
The older graduates are valuable in Air Corps transport 
groups. Pilots and copilots on our airlines would be very valu- 
able for such service without any additional training. 

The Army Air Forces has 30 observation squadrons assigned 
as the aviation for the Army divisions. These squadrons are 
not part of the Combat Command, but form what is termed 
co-operative aviation. The creation and organization of these 
units is a function of the Chief of Air Corps. He also is 
charged with the provision of their airplanes and flying equip- 
ment. The training of these air units is a function of division 
and corps commanders to whom they are assigned. These, 
with our 22 National Guard squadrons, make a total of 52 
squadrons or a force of about 1,500 officers, 7,500 men and 
750 airplanes available to the Army’s corps and divisions for 
observation and command purposes. All our military leaders 
are now agreed that this co-operative aviation is essential to 
the proper training, tactical operations, maneuvers and com- 
bat in warfare of the ground arms. 

It is not unlikely that military organization will see a 
decided change in this regard in the near future, with the 
provision of all types of aviation save heavy bombardment 
for close co-operation with the ground forces. Since military 
aviation is a weapon of great mobility and has far-reaching 
effects, it is probable that the fighter and bombardment units 
will always be maintained under the control of the Combat 
Command and be detached to the corps and armies for 
co-operative training during maneuver periods, and attached 
to ground units in actual warfare for a single operation only. 

A review of the German campaign in Poland is convincing 
as to the necessity that mechanized and motorized units par- 
ticularly will be required in warfare to co-operate closely with 
air organizations to secure the maximum efficiency and effec- 
tiveness in the accomplishment of their joint mission. 

AIR ORGANIZATION ABROAD 

Some features of the organization of the air element of the 
military establishments now engaged in conflict in Europe are 
worthy of note. There is a tendency to group fighter aviation 
into a fighter command and to group bombardment aviation 
into one large unit called the bomber command. This separa- 
tion undoubtedly is caused by the fact that fighters of the 
interceptor and night pursuit types usually form a defensive 
organization which operate in a limited theater at home, 
whereas the bomber element is offensive in character and is 
engaged in distant missions against enemy objectives. There 
has been no change in our organization to date along these 
lines. 

In both the British and German military organizations, anti- 
aircraft artillery is an integral part of the air force. In this 
country the antiaircraft artillery is retained under the coast 
artillery. It has, however, been detailed, as in the case of the 
Air Defense Command, in some cases to work in close co- 
operation with fighter aviation. Some contend that there 
would be closer co-operation and greater efficiency in our 
training if the antiaircraft artillery were a part of the Air 
Forces. This organization works out particularly well in 
Great Britain and has provided a remarkably efficient defense 
for Germany. Others feel that the principle of detachment is 
sufficient and that our organization, where the artillery and 
the aviation are separate establishments and not under com- 
mon command, is satisfactory for our purpose. Then again, 
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our geographic situation is so entirely different from that of 
European countries, where England and Germany are looking 
right down each other’s throats. 

Air Defense Commands and particularly warning services 
have had a much more thorough devs lopment abroad than in 
this country. Warning nets were established, and detection 
devices set up. Civil observers were organized and used 
wherever possible. These have worked well and have been 
essential supplements to air defense. Abroad there has been 
an organization of home defens e units, to include anti-para- 
chute troop units, air-raid precautions units and organizations 
charged with supervision over air-raid shelters, operation of 
air-raid warning equipment and particularly with the removal 
of debris as a result of enemy bombardment. Little has been 
done in this country in organizations of this character. 

In the lower echelons there is little difference between any 
of the combat units of air arms in different countries. The 
organization of the si sapratoang groups and wings in the com- 
batant nations abroad is quite similar to our own. The German 
air force, particularly, however, has gone much farther in the 
development of higher organizations, as is understandable in 
view of the tremendous size of their air force. They have 
created air divisions and air fleets, combinations of wings such 
as ours grouped under a single command, apparently for more 
effective training and < ional control. Any further ex- 
pansion of our Air Force loubtedly call for units 
similar to their air divisions and air fleets. 

As nearly as can be ascertained, it seems that there is a 
much smaller percentage of staff overhead in the air organiza- 
tions in England, and particularly in Germany, than in this 





+ 





s will un 








country. The staff officer is a noncombatant. In order to be 
suitable for the staff he must be an officer of experience. Any 
saving, therefore, which can be made in staff personnel, can 


be used to augment the fighting forces. The air forces 
abroad have been subjected to the supreme test, that of air 
combat. If they have determined that they can operate ef- 
ficiently with reduced staffs, it is a determination which we 
may well employ. 

Another lesson from air organizations engaged in the 
European conflict is in the creation of task forces. When 
Germany determined to go into Norway, the staff of the 
supreme command determined what proportion of air, ground 
and sea elements should comprise this expeditionary force. 
It then designated a commander and thereafter there was 
complete unity of command and no interference from the 
three arms of the service thus combined. Here is a lesson 
which we must study well; it may supply the answer to the 
requirement for unity of command in many military situations 
which may develop incident to hemisphere defense. 

It appears that despite the great pressure which has been 
placed on the air arms of the countries now in battle, each of 
them is maintaining a highly efficient, versatile, strong avi- 
ation experimental staff in order to insure that airplanes, 
engines and their equipment of the most advanced type are 
always ready for production. The wartime tendency to put 
in quantity production items which are then available and to 
close the laboratories as useless appendages must be resorted 
to only when quantity production is of vital importance. Even 
then, plans must be made to provide for reopening the en- 
gineering sections at the earliest opportunity. 

Superiority of aircraft performance in combat is essential 
for us if we are to win. 

The organization and training of the civil populace will 
be an important factor in maintaining a stouthearted morale 
under the hail of enemy bombs. Much can be learned from 
the experiences of the present combatant nations in this 
regard. 

One of the most important peacetime functions of the military 
establishment is the perfection of organization along sound 
lines. This applies to the air arm as to the other branches of 
the military establishment. It is the essence of proper national 
defense. 
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Chapter Five 
AIR TACTICS 
“Here, then, is the striking contrast between the German 

military system and all other systems: the Germans pre- 
pared for this war, the British (and the Ame vicans) pre- 
pared for no war, the French prepared for the last war. 
The German tactics risk mitch to ‘ary much quickly ; the 
French risk little to gain little surely; the Germans use the 
tactics of speed, the French the tacting of time. It was these 
two fu indamentally varying systems that clashed in Hom- 
eric stri ug gle last week* 


—Hanson Baldwin, New York Tim es, September, 1939 


IR tactics may be defined as the employment of air units 

in battle. The tactician is frequently confused with the 
Strategist. Tactics come into play only after strategy has run 
its course. The play, be it comedy or tragedy, is directed by 
the tacticians, the soldiers are the players. 

When war comes, the first units to be joined in battle will 
be the air units. It was so in Spain, China, Poland, Norway, 
Holland, France and now in the Battle of Britain. 

The student and the practitioner of air tactics is not handi- 
capped by centuries of illustrious lore as are those of the 
ground troops. His tactics are still in the formative period 
as, indeed, are his weapons. The air fighter today really i 
writing the first pages in the first chapter of aerial warfare, 
for airplanes during the first World War were so little de- 
veloped that no definite principles could be permanently set. 

Tactics are limited and proscribed somewhat by natural 
characteristics. For land armies and navies this has always 
been an important consideration. Seasonal, daily, and _ir- 
regular habits of nature also effect air tactics. In the first 
World War and again in this one, the little air fighter hides 
in the clouds. It escapes in the overcast. It falls out of the 
blinding sun on its unsuspecting prey. Sodden airdromes 
can ground an air force. 

Geographical considerations also have had a tremendous 
effect on battle lines and battlefields. Geographical forms— 
mountains, rivers, land and sea, do not influence to the same 
delimiting extent the joining of air battles. Geographical 
considerations do, however, tremendously affect air strategy 
and play a considerable part in the tactics of air warfare. How 
many times have we heard the broad expanses of the Pacific 
and the Atlantic described as our best barriers? Much have 
we heard about the range of aircraft as the determining fac- 
tor in permitting widely separated opponents to come to grips 
in air conflict. 

National traits and characteristics have had their influence 
on land and sea battles. These, too, will influence air tactics 
as well. It is now generally believed that a people like the 
Germans or those of the United States, who have had con- 
siderable mechanical background, who have grown up frem 
childhood in close contact with turning wheels, moving levers 
and motive power, will the more readily adapt themselves to 
sky fighting. It is undoubtedly true that the people of the 
Western world and of Europe come more naturally by the new 
art of human flight than the Orientals or those who have been 
touched less lightly by the machine age and modern civiliza- 
tion, as for example the Ethiopians. 

Methods of fighting—tactics—have from the earliest times 
been greatly influenced by leadership and by weapons. Bold, 
aggressive, alert, intelligent leadership has generally won on 
the battlefield. The forces best equipped with powerful 
weapons in greatest quantity and those most familiar with 
the employment of the weapons of most modern type, usually 
also have conquered. The latest and most striking example is 
the success of the German Panzer Divisions. 

Air operations are of two major types, independent air force 
operations and co-operative, air-ground, or air-naval opera- 
tions. 

CO-OPERATIVE AIR MISSIONS 

A great many military leaders were rather reluctant to ac- 
cept the air weapon as other than an agency to affect the land 
or naval battle. It was not until 1934 that our own Army, in 
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recognition of independent air force operations, established 


the GHQ Air Force. Co-operative aviation concerns itself 
with the winning of a battle, independent air force operations 
with the winning of a war. There is always a grave danger 
that a leader, seeing only the battlefield, will win the battle but 
luse the war. 

OBSERVATION AVIATION 

There are many types of observation missions. The ob- 
server may be sent forth to report on the course of a local 
encounter. He may be sent to discover the movement of am- 
munition supply on highways. He may go to photograph 
ammunition and supply dumps, or to gather evidence indicat- 
ing a flank movement of an attacking force in a particular 
area. 

A brief description of a typical observation mission will 
indicate how the air observation team works. Soldiers fear 
a turning movement on their flank. The general directs the 
G-2 subdivision of his staff to obtain immediate information 
which would indicate enemy intent. The G-2 or Intelligence 
Staff agent telephones the observation airdrome 25 or 30 
miles to the rear and calls for a reconnaissance flight at a 
given hour over a given sector. 

Observation aviation is now an integral and essential part 
and equipment of land armies. The air ob- 
server not only looks down on the maelstrom from above, but 
he brings home the unmistakable evidence on photographic 
plates. 

There was a time when soldiers could be hidden in the 
When the green leaves of the forest made the best 
camouflage and cover. Color photography has changed all that. 

Within a few minutes the twin engines of the fast, light 
bomber used for observation work are turning over, the 
camera has been loaded, the crew—pilot, photographer and 
gunners are aboard the plane. The plane goes by the most 
direct route to the area indicated on the map and, at an altitude 
which will avoid small caliber machine-gun and rifle fire, tak- 
ing advantage of whatever cover the clouds afford, cruises 
throughout every part of the terrain in question. The ob- 
server records the numbers and character of troops observed, 
military movements on highways, types of trucks, character 
of cargo, volume of traffic; the great nine-lens camera grinds 
away steadily during the whole period, making a complete 
photographic map of the whole area. Gunners are at their 
stations to greet with machine-gun fire enemy fighters. 

The mission completed to the satisfaction of the observer, 
he notifies the pilot by inter-phone and a straight course at 
maximum speed is set for the home airdrome. The principal 
safety of the observation plane lies in its speed and the quick- 
ness with which it can accomplish its missions. Immediately 
ipon landing the observer will render his report to head- 
quarters by telephone and in writing. 

The airplane scarcely will have stopped rolling when the 
camera is pulled from the ship and hurried to the photographic 
darkroom. In less than an hour maps and plans at head- 
quarters will be changed to conform to the latest information 
and the general, secure in the knowledge that he knows what 
the enemy is about, will lay his plans accordingly. 

In particularly critical times the observer will report by 
radio as he flies and observes. As a result of new quick- 
nethod photographic equipment aboard observation aircraft, 
developed prints can be dropped at headquarte’ to save the 
half-hour delay in returning them to airdromes and dispatch- 
ing them overland. 


of the forces 


woods. 


ARTILLERY REGLAGE 
Observation aviation was used before the first World War 
to direct artillery fire, to report on the location of hits and 
help the artilleryman to get on his target. The airman is par- 
ticularly valuable to the longe-range artilleryman who has no 
other method for observing the location and effect of the high- 
xplosive shells he delivers. The aerial spotting of big guns 
worth-while job for the trained air observer. 
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COMMAND MISSIONS 

Some military observers feel that the Germans employed a 
new type of aviation in the Polish campaign. Small, light, 
slow landing planes were used by commanders of divisions 
and corps to get them well forward with their troops and 
to observe the progress of the ground battle lines. It is neces- 
sary to have a plane of this type which can land in city streets 
or on small patches of ground and which can land so slowly 
as not to be disturbed by rough terrain, plowed fields, small 
shrubs or crops. The Germans developed the Fieschler-Storck 
for such missions and were almost able to obtain the landing 
characteristics of the helicopter. It had not been realized 
in other countries that this was a military weapon. A con- 
siderable number of these planes were used in Poland for the 
execution of command missions, for intimate intelligence work 
by the commander himself and by the senior staff members. 

The most modern thought in our Army holds that there is 
always some loss in the second-hand transfer of information. 
There is some coloration by the observer or there is the likeli- 
hood that some small detail will be overlooked which would be 
interpreted in an important way by the commander could he 
have seen it himself. This advent of the airplane particularly 
adapted to command missions is an attempt to solve this 
problem. 

It was learned before the Battle of France had run its brief 
course that the old type observation airplane, a slow, lumbering 
craft, could not exist on the battlefield. Fast-flying pursuit 
planes were assigned with no other task than to clear the area 
over the battlefield of the hostile observation aircraft. 

In the last war observation balloons played an important part 
in the collection of enemy intelligence in nearby front lines. 
Information received from the battlefields of Europe during 
1939 indicates that the observation balloon has almost entirely 
passed from the scene. They can be destroyed with such ease 
and such rapidity by modern fighter aircraft with their six 
or eight machine guns that it is uneconomical to replace them 
and their trained crews at the rate at which they can be shot 
down. 

It now appears that the observation airplane must have great 
speed. To be entirely effective it must carry considerable 
equipment and a crew capable of defending it and of recording 
the information desired. This calls for a plane of the light 
bomber type. To avoid multiplicity of types insofar as pos- 
sible, planes of this category are being pressed into observa- 
tion service. 

CO-OPERATION WITH MECHANIZED FORCES 

Another type of co-operative mission which flowered into 
full bloom in the German-Polish campaign in September, 1939, 
is the co-operation between the light bomber and the Panzer 
Division. The tactics in Poland were duplicated in France on 
a larger scale. 

Some years ago our military school men drew the conclusion 
that tanks and mechanized forces were too vulnerable to artil- 
lery and infantry automatic weapons to be used in masses in 

varfare. The success of the German Panzer Divisions made 
many red faces among the instructors in tactics in our own 
schools. , 

Mechanized forces are vulnerable. They need the light or 
dive bomber ready at hand at their call to dislodge the road 
block, the strong points, the concealed automatic weapons, or 
the artillery behind barriers which could stop them and force 
them to dismount and deploy. It is reported that time and 
again when it appeared that a long, mechanized column would 
be forced to stop, dismount from its vehicles and fight a land 
battle in order to clear its path on the highway, its com 
mander, using the radio, called for help from his teammate on 
the airdrome and almost instantly dive bombers were pouring 
small bombs and heavy machine-gun fire into the personnel 
and matériel at the point of obstruction. 

Many followers of the campaign in France and Belgium 
were stunned and dumbfounded when the Stuka-Panzer duet 





FLYING and POPULAR AVIATION 


Our pre-war Army pursuits were almost helpless on today's standards. These Curtiss P-36A's carried only 


two machine guns and an elaborate but useless camouflage design. Newer P-40's carry at least six guns. 


turned eastward from the coast toward Sedan and stuck 


out a long thin finger toward Calais and Dunkerque. It 
seemed impossible that even the boldest and ablest military 
leaders could hope for success in such a maneuver. Again 


the power of the bomber and its co-operative effect with 
motorized forces had been overlooked. 

One decisive battle was fought in the first World War which 
pointed clearly to the success of the dive bombers in the fall of 
1939 on the battlefields of France and Poland. General Allenby 
in the Palestine campaign in 1918 routed and cut to pieces a 
large Turkish army, employing attack aviation as it was then 
called—light bombers armed with light bombs and machine 
guns. The British commander had at his disposal about 50 
single-engine light bombers of the DH type. They fell upon 
the Turkish forces while passing through mountain defiles and 
completely annihilated or routed an entire army of more than 
100,000 men. This battle, although not widely advertised be- 
cause of the more extensive and headlined engagements in 
France at that time, was known to the military leaders of all 
the world for 20 years succeeding that war and prior to 1939. 
And yet apparently it stirred nobody but the Germans to a full 
realization that a new concept for employment of airplanes had 
come to land warfare. 

The Stuka bomber, the type which the Germans used most 
extensively in their dive bombing and in co-operating with 
motorized, mechanized forces, did not come off entirely un- 
harmed. Their low bombing and low attack methods subjected 
them to a withering fire from ground automatic weapons. The 
British have not been slow to learn that lesson. Their ex- 
peditionary force learned it in the escape out of Dunkerque. It 
is hinted by more recent operations that the Germans have 
learned the lesson too. They may be compelled to abandon 
dive bombing—a type of aircraft employment never enthusi- 
astically received by our own leading airmen—in favor of low 
altitude horizontal bombing, where bombs are delivered from 
an altitude beyond the range of automatic small-caliber 
weapons. 

Be that as it may, the power of the co-operation of light, fast 
tanks, scout cars and other mechanized weapons and light 
bombers remains as the principal tactical lesson to draw from 
the land fighting in most modern times. 

PARACHUTE TROOPS AND AIR INFANTRY 

Norway and Holland were the battle grounds for the first 
extensive use of air infantry and parachute troops. The air 
infantryman is merely an infantry solder transported in air- 
craft and set down in a remarkably brief time at an unexpected 
place where his presence and power will greatly embarrass 
his enemy. 

2arachute troops are merely infantrymen dropped from an 
airplane by the use of parachutes. They are dropped either 





because the airplane cannot land or because its landing would 
disclose the operation. Once he is on the ground, the foot 
soldier discards or destroys his parachute and becomes an 
infantryman employing infantry tactics. 

Tactically the great value of both air infantry and parachute 
troops in a modern battle is the surprise factor. There are 
many situations in the battles of the past when a limited num- 
ber of men at a critical point would have been decisive. There 
will be many such situations in future engagements. The 
general who perceives this and appreciates his new power to 
bring pressure on his opponent will go a long way toward 
winning the battle. 

A few men dropped in the vicinity of large ammunition 
stores in the darkness can easily destroy them. A few men with 
machine guns dropped near highways, particularly at bridges 
or in mountain passes, can rout a larger force, keep bodies of 
troops from crossing the obstacle, prevent the bridges from 
being destroyed, or can lead the enemy to believe a much 
greater force is present in his rear. Parachute troops also may 
be used as the leaders and organizers of dissident elements in 
an enemy country, sympathizers of the opposing country. This 
type of operation was designated in the Spanish Civil War 
with its now famous or infamous title—“Fifth Column.” 

AIR TRANSPORT 

Aside from the transport of troops in limited numbers or 
in a particular situation, described above as air infantry, it is 
not unlikely that considerable numbers of men may be trans- 
ported over great distances and that their equipment, even 
their heavy equipment and heavy artillery, may in future wars 
be carried on wings. The outstanding example of the employ- 
ment of air transport in recent times was its use by General 
Franco to move an army of 12,000 men from Morocco to 
Spain. In less than three days, employing a dozen old German 
transport planes, General Franco transported his crack regi- 
ments from Morocco to aid the faltering revolt in Spain. 
These men carried their machine guns, their impedimenta, 
everything except their heavy weapons. It is generally be- 
lieved that this was a decisive factor in the eventual victory 
for the Nationalists. 

Other employment of troop transport occurred in the German 
occupation of Austria, Czechoslovakia and Norway. In Nor- 
way infantrymen were set down at important localities to hold 
flying fields and key points. Many of the troops which were 
crossed to Norway from Germany on boats were later supplied 
in good part by the use of air transport. Wounded were 
evacuated, ammunition was laid down in isolated points where 
no other troop transport was available and in other ways land 
forces were supported in the field by aerial freight carriers. 

Medical care in the evacuation of sick and wounded is a con- 
siderable factor in maintaining the morale of the fighting man. 
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The Bell P-39 is the Army's most up-to-date single-engined fighter. It carries several guns and a 37 mm. 
cannon, All types except training planes are colored dull olive, with light sky-blue under surfaces. 


In Ethiopia, for the first time,air transport was used extensively 
for carrying large numbers of sick and wounded across long 
stretches of sand and water where other form of transport 
would have been too slow to save human life. It appears likely 
that the aerial ambulance will be a definite and integral part 
of a modern army. Many campaigns which can be envisaged, 
particularly in carrying out hemisphere defense, would neces- 
sitate evacuation of sick and wounded to military hospitals for 
hundreds of miles over water and jungle. 
PURSUIT AVIATION 

Another form of co-operative aviation of great value to the 
land army is the protection of the ground forces from air 
attack and the prevention of enemy observation aviation glean- 
ing vital information. This is accomplished by the use of 
pursuit or fighter aviation—a single-seater airplane—equipped 
with six or eight machine guns and probably a 20 or 37 mm. 
cannon, 

it will be vital for the general on the ground or the admiral 
on the sea to have the assurance of his airmen that they will 
sweep the skies above him clear of enemy aviation and main- 
tain that status until the land or sea battle is over. That is an 
important co-operative mission. It will be accomplished by 
bringing to that theater, the limited area above the battlefield, 
sufficient aviation to make it unprofitable or impossible for 
enemy observation planes and bombers to sneak through. 

The classic example occurred at Dunkerque during the 
evacuation of the British Expeditionary Force. There ap- 
peared the perfect target for attack by bombardment aviation. 
During those four days the British concentrated enough fighter 
aviation above and in the vicinity of Dunkerque to destroy the 
enemy bombers which attempted to sweep down on the em- 
battled B.E.F. or denied access into that area to the bombers. 
The Germans’ pursuit airdromes were still in Germany or 
in Holland and much too far in the rear for them to bring 
superior fighter aviation into the theater to drive off the 
British fighters, to regain air superiority. 

DANGERS IN AIR CO-OPERATION 

There are many mistakes which not only can be made but 
which are likely to be made by the ground army in the employ- 
ment of a new weapon. The first of these, by a strange an- 
omaly, may be overanxiety, the employment of this weapon too 
soon or too extensively. The hard-pressed infantryman will 
be likely to call for air assistance when his own artillery would 
be more or equally effective. He knows that the airman can 
find and see the target. He can see the activity as the airman 
works against the enemy. It elevates morale. 

As a matter of fact it will not be surprising if the swing 
of the pendulum toward the employment of co-operative avia- 
tion missions goes too far. Commanders are likely to take it 
up too enthusiastically. The mission of first priority for our 


air forces is not co-operative in character. The first priority 
missions are the destruction of opposing air forces and vital 
enemy objectives beyond the range or theater of influence of 
land forces To take all or a good part of the air force and 
remove it from these higher priority missions to missions co- 
operative in character would be a dangerous error. 

There is also a likelihood that the infantry, once accus- 
tomed to air transport, no longer will want to walk or ride to 
battles. The airplane is an expensive mode of transportation 
for the foot soldier. It is a weapon of opportunity only and 
must be visualized as such only. 

Above all, our military leaders, observing the success of a 
particular operation, like the Polish campaign, where dive 
bombing was used almost to the exclusion of other methods, 
must not jump to the hasty conclusion that dive bombing is 
the most profitable method of bombing attack. Several reasons 
may have motivated the Germans in the use of dive bombing. 
They may have had advance information that their opponents 
were not trained in ground strafing of aircraft. They may 
have been doubtful of the ability of their own untrained or 
partially trained airmen to do effective bombing at high alti- 
tudes. They may have been ignorant of the casualties which 
would be inflicted upon dive bombers by trained infantrymen 
with automatic weapons. Whatever the reason, the success 
they had obtained in Poland led them to use the same operation 
in France. There, in the early days, it was equally successful. 
Toward the end of the campaign, particularly against the 
British in and around Dunkerque, it became evident that it 
was not the completely invulnerable type of attack it was first 
believed. It appears that the Germans themselves now are 
revamping their methods of air attack on troops. 

INDEPENDENT AIR FORCE OPERATIONS 

We have said that the first phase in the war will be the air 
This air phase will consist of independent .air force 
operations. Long before the battle lines have been joined on 
land or at sea, the air forces of the combatant nations will be 


phase. 


engaged. Their first job will be to destroy each other. Their 
second task will be to influence as powerfully as they may the 
ability of the nations involved to continue the struggle. They 
will endeavor with all the influence at their commands to prove 
to the peoples opposing their nation that further continuance 
of the struggle is hopeless, that the cost will be too great, in 
other words break down the will to fight. If unable to accom- 
plish this purpose and force an early peace, they then will be 
engaged in destroying those establishments of the enemy most 
vital to him in the carrying on of a prolonged war. Independ- 
ent air force tactical operations may be divided into four 
principal groups: propaganda missions, reconnaissance mis- 
sions, antiair force operations and bombing missions against 
vital targets. 








FLYING and POPULAR AVIATION 


a 





Be 


The typical American aircraft factory from the air, like the Douglas plant above, is easily spotted by 
enemy aircraft, Compare this clear view with the Army's new camouflage system on the page opposite, 


PROPAGANDA MISSIONS 


It was a considerable surprise, and led to the application of 
the term “phony war,’ when the bel the 
World War did not instantly engage in a series of strong air 
operations against each other. There wa 
for the air forces—the lea 
and at high altitude, form 
over the centers of populz 
France and distributed lez 
opposition. 

It is too early to take into full account the effect of the air 
propaganda mission. Some situations can be visualized in a 
war of ours where it might prove effective, indeed. It does 
supply an excellent method of communication with the secret 
agents of a nation inhabiting the territory of the opponent. It 
may be effective also where there are a considerable number 
of sympathizers in the opponent nation, or where a consider- 
able proportion of the people speak the language of the attack- 
ing nation or have the hereditary ties of a once kindred people. 

At any rate, it was employed for almost a year in our most 
modern war and cannot be overlooked as a mission for the air 
force. Such missions give combat crews flying time, ex- 
perience, a view of future battlegrounds and an experience on 
new airways. 


lligerents in second 
s witnessed a new use 
Flying generally at nigh 
bombers appeared 
England and 
to the futility of 


Germany, 


pointing 


RECONNAISSANCE 


To wage successful air operations against an opposing na 
tion, it is necessary to know the location of the important 
targets. For many months the public press contained state- 
ments that German bombers were sighted over England at 
various points, but dropped no bombs. Similar reports came 
out of Germany. These were reconnaissance missions. It is 
not unlikely that every plane carried a powerful camera and 
that complete maps were made of the war theater on both 
sides, months before battle was actually joined. 

Bombardment units make up what they call objective folders. 
These are envelopes that contain all possible information about 


enemy targets. The reconnaissance mission provides most of 
the information for these objective folders. This information 
tells the airman what to destroy, what will destroy it and what 
will be the result of its destruction. It also tells him how 
to find it—day or night or in any kind of weather. 

Other reconnaissance flights observe the movement of ships, 
rail and truck transport and troops. Some will be set to watch 
the habits and customs of the people. The airman flying at 
great altitudes can pick up valuable intelligence sometimes 
from the most inconsequential details. They will observe 
whether factories black out at night, whether business is being 
carried on as usual; whether populations still gather at race 
courses, athletic fields; whether the schools are still filled with 
children or whether the children have been evacuated to the 
country. In these and in a hundred other ways, the recon- 
naissance mission conveys intelligence as to the morale, prepa- 
rations of the enemy for war and the location of his vital 
objectives. 

The number of planes appearing daily on landing fields near 
an aircraft factory will measure its output. The number of 
freight cars leading from a munitions establishment will show 
not only how much it is producing, but where it is going, where 
it is being stored, where it can be destroyed. 

The most vital of the reconnaissance missions, of course, are 
those which disclose information immediately before the air 
battle is joined. In our own country the most important recon- 
naissance missions will be those that locate the ships that bear 
the expeditionary force to our shores and which remain in con- 
tact with that expeditionary force until our own bombers ar- 
rive. Other valuable reconnaissance missions will be those 
which disclose the location of the enemy airdromes, how many 
planes and what type habitually occupy them. 

Tactically, the reconnaissance mission is accomplished by the 
dispatch of fast airplanes flying at high altitudes, armed with 
special camera equipment. Many valuable reconnaissance mis- 
sions are accomplished at night and in future wars a great part 
of the reconnaissance work may be done during hours of dark- 
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opposite page was camouflaged to prevent detec- 








tion by enemy aerial cameras. With runways disguised and field blotted out, factory is well hidden. 


1ess. This is made possible by recent development in night 
photography. The value of the reconnaissance mission is in 
tio to the training and experience of its crew. A reconnais- 
nce plane avoids combat and relies upon speed and upon inci- 
lents of weather or darkness for its safety. 
ANTIAIR FORCE OPERATIONS 

Our military school books talk about destroying the enemy 
force on its own airdromes—‘“Shooting the eagle on its 
t.” It worked in Poland, it worked to a considerable extent 
France. There is, however, positive evidence it has not 
rked well in England. Why? How were the British 
Poland and France could not do? As much 

now, it was careful planning and preparation. 
iemy does not conveniently leave his airplanes on 
normal airdromes; if he is so unco-operative as to disperse 





widely or move them to other airdromes, or if he puts 
underground, antiair force operation against airdromes 
Hangars and permanent airdromes 
be destroyed but the vital part, the airplane, will be left 


not be so effective. 


revenge, 








It will then become necessary to destroy the enemy air force 

flight. This can be done in two ways. First, by sending 
over bomber formations and then, when the enemy fighter avia- 

to join battle, accompanying fighters can destroy 

( j hters. The Germans employed this method ex- 
tensively in the early days of the Battle of Britain. 

\nother and less effective method is to meet the enemy 
bomber when he flies over your own terrain with well-equipped 


superior fighter aviation and shoot him down before he 
reached his objective. Both sides in the present conflict 
ve striven mightily to accomplish this purpose. So success- 
ful have they been that bombings are now largely reserved for 
the hours of darkness and for bad weather. 
Another system lies in the destruction of enemy aircraft 
ctories. It is not alone the air force in being, but the air 
force which can be kept in being as the war continues, which 


will determine the outcome. Enemy aircraft factories, there- 
fore, have high priority as bombing objectives. If these are not 
placed underground and are not dispersed widely and are not 
given the protection of camouflage and concealment, they are 
relatively simple targets. They can be destroyed by high explo- 
sives or burned by thermite bombs. The extent of damage will 
depend upon the efficiency of the attacker and the excellence 
of his equipment and upon the industry of the attacked and his 
intelligence in concealing or protecting his factory. 
DESTRUCTION OF ENEMY MANUFACTURING ESTABLISHMENTS 
AND COMMUNICATIONS SYSTEMS 

A large air force will not require all of its bombers for 
operations against the air force of the enemy. Persistent at- 
tacks will be launched immediately on those manufacturing 
establishments, power plants and lines of communication 


1 
} 


which are vital to an enemy in its attempt to gird itself for war. 
The degree of success with which the opponent can prevent 
normal efficiency in munitions establishments will have a 
tremendous bearing on the outcome of the long struggle. 

It is generally accepted that bombing attacks om civil popu- 
lace are uneconomical and unwise. Many reports in the pres- 
ent war in Europe of attacks on civil populations either are 
propaganda or due to mistaken identity, or inaccuracy on the 
part of the bombardier in the plane. Dense p 
reside in the vicinity of industrial areas, airdromes, navy yards 
and docks undoubtedly will feel the effects of poor b 
those docks. If either of the combatants has engaged in attacks 
on people, such missions cannot be classified other than as 
decided tactical errors. The most economical way of reducing 
a large city to the point of surrender, of breaking its will to 
resistance, is not to drop bombs in its streets, but to destroy 
the power plants which supply light, the water supply, the 


ypulations which 


bing on 


sewer lines. Bombers in far larger numbers than are available 
today will be required for wiping out people in sufficient num- 
bers to break the will of a whole nation. 


It might be well here to outline a typical air force bombing 
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mission and the routine method of its acc 
calls the bomber command and says that 
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destroyed. 
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stab the night, looking 


hostile fighters with engines full out have 
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enemy bombers, guided by searchli 
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after long hours away f1 
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moving through the great cloud | r cover. 
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or cabin canopy; oxygen must be fed to crews; engine car- 
buretors must be kept free of ice; navigators must reckon 


rightly and follow courses precisely; ti 


ne schedules must be 





met to the split second: machine guns and sights must be kept 
warm. Here is teamwork of high order. i 
missions only trained crews catch the signals and each 
player must do his appointed task as he has been taught and 
trained. 


On these simp 


Some principles of air tactics already are fairly well 
standardized for all air armies. The offensive, fighting spirit 
must be instilled in all combat crews—particularly the pilots. 
[he airplane is not a defensive weapon; 


and alert. 


crews must be bold 
taken at all times of the 
element of surprise; surprise in time, direction, method and 
fury of attack. The fighter uses the cover of sun and cloud 
and falls on his prey in his blind spot. Speed, not maneuver- 
ability, is the prime method of escape from bad situations 
Shooting is more important than flying; volume of fire at close 


Full advantage must be 


range is what counts; long-range, hit-or-miss shooting wastes 
( bombing is done largely 
at night; targets selected for night bombing must be il- 
luminated. 


precious ammunition. Successful 
The size of the formation and the size of the 
bomb carried and its fusing must match the target to be at- 
tacked. l 


Navigation is important; the target must be found 
before it can be de stroyed. 


he attack must be brought back; it shows 
crews their deficiencies; it may save the waste of further at- 
The greatest protection of the bomber, once it is dis- 
covered by enemy pursuit, lies in tight formation with the 


The pic ture of 
tacks. 


resultant grouping of defensive fire power; discipline in sta- 
tion keeping means safety; to scatter or break formation is 
disastrous. 

The bomber must not turn and fight; his is not a fighting 
mission. His only objective is the destruction of assigned tar- 
gets. He plows straight to the target, disdainful of bursting 
shells from below or lightning fighter thrusts from above. 

Meticulous training and long practice are essential ; the crew 
will never do better work when rocking in the tempest of 
antiaircraft fire or when enemy fighter bullets are tearing 
great chunks from their planes’ metal sides. Untrained com- 
bat crews should never be entrusted to take bombers costing 
a quarter of a million dollars into tight situations. 

Try new methods when an old method of attack proves 
costly; shift promptly to new experiments. Air tactics must 
be elastic, changeable to meet changing conditions; airmen 
must be alert and open-minded. They must learn tomorrow’s 
principles of attack from today’s air battles. 





Stouthearted leadership is imperative; vacillation, indeci- 
sion, delay mean disaster; split-second thinking is the rule. 
30ld, aggressive leaders win air battles. 

Airplanes must be kept modern, up-to-date in speed, protec- 
tive fire power and weapons. Good crews must not be exposed 
After a plane type has been demon- 
strated as unequal to latest enemy development in air fighting, 
it must be withdrawn, sent back to the training fields. It is 
uneconomical to keep tactical units equipped with inferior 


in inferior equipment. 


planes. 

Morale is more important for the air fighter than for any 
other military man. He must be instilled with the offensive 
spirit; he must believe in the justice of his cause; he must be 
clothed and armed and fed and rested on a par with his oppo- 
nent. Most important of all, all men 
must have the will to fight. 
worked easily; 


ibers of combat crews 
Airplane crews can be over- 
a worn-out crew will have little efficiency. 
In air fighting, crews and planes must be conserved and not 
frittered away on useless targets. 

New, metal fighting planes are stouter than the flesh and 
blood of their crews. They can be made ready for a return 
engagement before their crews can be rested. Multiple com- 
bat crews are necessary if the maximum efficiency is to be ob- 
tained from the modern aircraft. 














Camouflage experts must be at their best when trying to hide antiaircraft batteries. One ruse is the 


rustic cabin, complete even to clothes on a line. The innocent-looking cabin above suddenly becomes 


a battery when the roof is dropped, revealing a 3-inch gun. Color photography will outsmart this. 








Chapter Six 


STRATEGY OF AIR FORCE OPERATIONS 
“Air Power today has decided the fate of nations. Ger- 





many with her powerful air armada has vanquished one 
people after another. On the ground, large armies had 
been mobilized to resist her but ht it 





1s that addi- 
tional power in the air that de ach indi- 
vidual nation,” 


Henry L 
TRATEGY is the art of war: it conce 


Stimson 


1 . 1 
rnc thoce nrincinlesc 
I tnose principi 


which a nation employs to overcome an adversary not 
yet on the battlefield. It involves the determination of when, 
where and with what to fight: the gird : 


the composition of its fighting forces 

ment, armament, all these lie in the field « 
Air strategy is the method by whi 

will through the employment of 





of air strategy will dict he creat 
type of its equipment, its compos 
direction of its employment. In f ey 


cerns the air force falls in the field 

battle is joined. Then tactics take 
There is a greater likelihood tl 

the overthrow of nations than po 











of Germany, when she found herself blocked in the creation 
of a great navy, to employ an air f l, was a strategic 
determination of tremendous influenc the present course 


of history. The failure of England and France to prevent 
that German air force, or to build more px i 
their own, were examples of 
The failure of all the combatant 1 engaged in the 
war in Europe to supply a proper proportion of long-range 
7 r - r r ban] 
bombardment aircraft capable of pos- 


ful air forces of 


ré t anv t 


arget in 


sible hostile countries was a b 


error in national air 
strategy. The present frantic efforts of all these nations to 
supply great flying fortresses with the range and speed and 
power to apply the checks of air r to any portion of the 


adversary country is a recognition of t error in air strategy. 
CORRECT THINKING 

Correct thinking is the basis of all successful 
There are many avenues for the expenditure of profitable 
thought by the national fathers as they play the role of air 
strategists. They must ponder over our possible enemies and 
our likely allies. They must determi and character 
of our Air Forces. They must prescribe its training and provide 
its equipment. They must 
organize and direct the industry and 
the country to provide and support adequate air defenses. 

OUR POSSIBLE ENEMIES 

In conjuring our possibl leavor goes imme 
diately into the field of diplomacy. The statesn 
light the fire under the war witches’ 
men have but to stir and serve this brew 

There was a time in history wl 
traditional. One has but to he changing map of 
Europe, at the strange new bedfellows in the present conflict, 
to realize that that time has passed. In the 25 y i 
line up for the first World War, adversary h 


strategy. 
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determine to what extent they will 


-oOnomic 


structure of 


enemies our en 








cauldron. 





ies and allies were 


ears since 


is be come ally. 





The present realization that all pponents, are 
fixed and definite and lasting, has a tremendous effect upon ar- 
maments, their size and structure. It appears that the only safe 
thing to do today is to p1 re to meet the best combination 


which conceivably can be brought against us. That admis- 
sion adds tremendously to the size of our military establish- 
ments. It adds greatly to the cost « But a 
second-rate air force, as Poland four worthless. In build- 
ing our air forces we should make them f 
independent operation without any supporting 

An air force, unlike a navy, 
it to fight on either boundary or in either the 
ly or within a few hours from the time of its presence on a 
distant coast or a widely separated theater. It makes it 
unnecessary to build a two-ocean air force. It 


rmaments. 


competent tor 
allies whatever. 


which permits 
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is unnecessary 





FLYING and POPULAR AVIATION 





to arrive at a determination as to whether our most likely 
enemy lies across the Pacific or across the Atlantic, or whether 
he will attack from east, west, north, or south. 
SIZE AND CHARACTER OF THE FIGHTING MACHINE 
Wise national leaders ask themselves the question, “What 
How big must 
they be to give us adequate protection? What types of aircraft 


are Our requirements by way of air forces? 
must we build, and in what proportion ?” 

Sound thinking should An air 
force must be large enough to prevent the incursion of any 
foreign establishment. It must be able to concentrate more 
aircraft in any of our critical vital areas than can be concen- 
trated for attack against these establi We know to- 
day what combination of air forces may conceivably attack 


us and we know their composition, their power, range and 


indicate these answers. 





soments. 


| 
i 

speed. We know the two methods that could be employed in 

reaching us, the one by direct flight by way of Newfoundland 

or South America and the other by transport on water-borne 

base >. 

It is not only important to measure accurately the strength 
of the opponent today, but to look into his war chest to see 
what he will have in the near future, to study his plans and 
his intentions, his industrial 
weapons, 


must be gauged, 


establishments, his power for 


making war His state of mind, his national will, 
as well as the purposes which they indicate. 
There are several limitations to the size of an air force. 
Fortunately most of these do not seriously limit us. The size 
of the aircraft industry, the quantity of raw materials, the 
proportion and numbers of the population suitable for air 
combat, all are limitations which greatly restrict or delimit 
the size of the air forces in most nations of the world. In our 
own case it lies within our power to build the greatest air 
force in the world. 

There is always discussion of the relative merits of a de- 
fensive as against an offensive air force. It is possible to 
build an air force purely defensive in character, consisting 
entirely of fighter aviation, on the theory that if a nation has 
enough fighter aircraft it can prevent the incursion of bom- 
bardment aviation. Wise air leaders now know that this is 
an untenable theory. Bombers are winged, long-range artil- 
lery. They can no more be stopped completely once they have 
taken the air than the big shell can be stopped once it has left 
the muzzle. Some of them may, and probably will, always be 
shot down. 


destroy ed. 


Some of them under favorable conditions will be 
Some will get through. Under certain conditions 
of weather and at night many will reach their targets. Air 
They are not 
Chinese Walls or Maginot Lines which can be stretched along 
the boundary and relied upon to turn back the invader. Their 
defensive powers lie in their ability to go out to meet the 
They work also against the nest of the invader, 


forces are strictly offensive in character. 


aggressor. 
the foreign air bases, and against the father and mother of air 
forces, the aircraft factory and industrial establishments. 
TRAINING 

Strategy considers the field of training. On more than one 
occasion it been demonstrated that a small, superbly 
equipped and thoroughly trained air force can overcome with- 
out difficulty one superior in size but deficient in training, 
and equipment. 
mechanics are as far removed from effective airmen as mahog- 
any trees from fine furniture. 
trained; air leadership must be schooled in the ways of air 
fighting and perfected in technique and full-scale maneuvers. 
Air that the air 
mechanism, expensive and dangerous in the hands of the 


has 


arms 


Great pools of available possible pilots and 


Combat crews must be highly 


strategy teaches weapon is an intricate 
amateur and capable of effective use as a fighting weapon only 
when built and maintained and directed by skilled, schooled 
personnel. 
THE TIME PHASE IN AIR STRATEGY 
Chronologically there are three phases in air strategy, the 
strategy of preparation, the strategy in fighting and strategy 


in peace negotiation. 
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The time for mobilization has undergone great change of 
late years. The personnel to be mobilized have also changed. In 
the time of our Spanish American War, mobilization was con- 
current with.the declaration of war. As late as the first World 
War there was little mobilization prior to the actual time of 
the engagement of armed forces. There was a time when only 
military men were mobilized. That is now not enough. Some 
of our military leaders now realize that the mobilization of 
uniformed man power is even less essential than the mobiliza- 
tion of industrial man power. They must be carried out hand 
in hand. 

This time phase in mobilization is many sided. A determina- 
tion must be made as to when industry will be mobilized. The 
yardstick for that determination is this: it must be mobilized 
in ample time to build the machines of war and have them 
ready at hand completed in adequate numbers when war is 
declared or invasion comes. 

We must, therefore, change our own concept on mobiliza- 
tion. It is not concurrent with declaration of war. It is not 
initial in the beginning of hostilities. It is a preliminary pre- 
requisite. Correct thinking and sound air strategy will indi- 
cate when this mobilization must occur. If unsound conclu- 
sions are arrived at on this score, as France found out, the 
war will be lost. 

There is another time factor in the provision of air defenses 
which must not be overlooked; that is the fact that air forces, 
like naval forces, must be at operating strength before the 
war starts if they are to be instrumental in turning the tide 
of that war. 

Maj. Gen. Frank M. Andrews, first and for four years 
Commanding General of the GHQ Air Force, reiterated this 
truth in these words. 

It must be realized that it takes time to build a force of modern 
military aircraft, and further time to train the men to fly those 
airplanes and maintain them on the ground. 

The existence of potential air power is important if it is utilized 
to create actual air power before the necessity arises to use it. The 
most fertile agricultural region would be of no value to save a 
people from starvation if it were not sown with crops and those 
crops harvested before the specter of famine presented itself. 

So it is with potential air power. Unless developed before the 
emergency occurs, it will be of little value afterwards, not only 
because of the time factor involved, but also because aircraft fac- 
tories and engine factories are early objectives of a hostile air force. 

I repeat, adequate air power cannot be created after the necessity 
for it has arisen. Like a navy, it takes years to build an air force. 

THE STRATEGY IN WARFARE 

After the first shot is fired, after the first drums beat, when 
mobilization is complete, when the armed force is drafted to 
full strength, there are then strategic considerations concern- 
ing the waging of actual conflict. 

When shall the air force enter the struggle? It should be 
the first force used. It is the shield which will ward off the 
first air blow of the enemy. And the first bolt the enemy 
hurls will come through the air. The effect of that destructive 
force can be minimized by proper strategic employment of 
our own air force. If its use is to be correct and timely, 
if it has the superiority which sound strategic thinking in 
the first phase would make likely, it will neutralize the air 
blow of the enemy, just as German employment of her air 
force on Sept. 1, 1939, rendered the Polish air force 
powerless to strike back. 

There is a defensive phase in air strategy, also. Most 
fensive concepts against the enemy air weapon lie in the 
field of strategy. These are examples: the maintenance of 
high morale of the home populace; the provision of adequate 
air-raid shelters; the placing of our vital establishments 
underground or of covering or camouflaging them so that 
hey will not be seen and destroyed by the enemy; the provi- 
sion of adequate warning nets; distribution of fighting air- 
craft in proper numbers in proper places; providing antiair- 
craft and balloon barrages. All these, like mobilization and 
like the building of an air force, are strategic concepts. The 
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nation which provides clear, concise answers will come out on 
the winning side. 
STRATEGY AFTER WAR IS OVER 

Generally, when wars are over, as in our own Armistice of 
1918, there is a great immediate exultation. There are celebra- 
tions of victory. Armies are disbanded, air forces are thrown 
in the junk heap, and navies are tied up to piers to rust 
away. Despite the fact that wars, even for our own peace- 
loving people, have occurred in every space of 40 years we 
always celebrate the conclusion of one struggle by making 
it almost impossible to fight the next one. 

There is another phase, too. During the long years of the 
struggle, we watched the enemy’s every movement. We have 
parried every blow, but at last, having conquered him, we 
relax. He then can rebuild his battered war machine without 
our knowledge or notice. A victorious England and France 
permitted Germany to prepare the largest military establish- 
ment and the most effective air force in existence without 
raising a hand. England’s capital and English support aided 
in the building of that tremendous war machine. Germany 
began to build up in 1933 in dead earnest. At any time prior 
to 1937 France and England could have called a halt. Yet 
no serious protest was made. 

Sound thinking, correct strategy, indicates that it is unwise 
to dismantle or destroy all military establishments immediately 
upon the declaration of a given peace. It is now pretty 
generally conceded that a tremendous armament is the only 
assurance for peace in a world peopled by the inhabitants 
and controlled by the governments now existent. That being 
the case, it is unwise indeed, at a time of temporary lull, 
to throw away establishments and machines and armaments 
which have taken billions of dollars to build and millions of 
hours to fabricate. A wise nation will disarm slowly. It 
will continue, long after the blood has dried on the battlefields, 
to train skilled workmen in the factories, to train young flyers 
and drill young soldiers, and maintain a military might that 
will maintain it still as an uninviting target for ambitious 
attack. Likewise, national statesmen will continue to watch 
the beaten enemy and enforce vigorously provisions in the 
peace treaties against rearming. The snake under the heel must 
be kept under heel, lest he come to life again at sunrise. 

OUR PRIMARY STRATEGIC PROBLEMS 

In the realm of air strategy our primary problems are these: 
the determination of the air requirements in hemisphere de- 
fense; the development of a balanced air force sufficient in 
size and power for the destruction of any opponent or 
invader who attempts to reach our shores by air, land, or 
sea; the provision of an adequate industry, capital, structure 
and trained man power to maintain this air establishment in 
fighting trim. 

AIR POWER FOR HEMISPHERE DEFENSE 

Just as the Monroe Doctrine always has indicated the 
measurement of our Armies and Navies, now the annunciation 
of the principles of hemisphere defense cuts the cloth for our 
Air Forces—indicates its size and composition. 

Every citizen of the United States who is interested in his 
own Air Forces should study a globe of the world. He should 
note the extent and position of the Western Hemisphere. 
He should ponder well the stepping stones from the old 
world to the new. Modern bombers can reach our critical 
industrial, mobilization or strategic areas by using them. 

Thus far, air aid from our neighbors presents a gloomy 
prospect. It is indicated pretty clearly that now and for 
some time the air forces which protect the Western world 
will have “U.S.” painted under their metal wings. After the 
citizen has become familiar with this hemisphere he has 
vowed to defend, let him then ponder who is likely to attack 
it. When he has located those nations, eastward across the 
Atlantic or westward across the Pacific, let him consider how 
far our own bombers must fly in order to destroy the enemy 
air force on his bases and to demolish his factories to prevent 
him from making weapons he can float or fly to our shore. 
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This will indicate an important strategic concept for the 
building of our own Air Forces. It will indicate that giant 
planes of vast range are required to do the work. 

It has not been entirely ilty reasoning that 10,000- 
mile bombers have not been produced in quantity. The art 
of the aircraft industry and the size of the airplane power 
plant had not developed to a point wher 
were possible until relatively re 
however, that no longer is this an adequate 
found that the nation 


due to fat 


ies of this size 





cent times. It is now evident, 
excuse. 


which builds the greatest air force 


first probably will be able to conquer Europe. It may be 
that the next national determination will be that the nation 
which produces 1,000 10,000-mile bombers first will be able 
to conquer : save the world 

Certainly the requirements of he phere defense, if tl 
oughly pamanee indicate the kind of an air force whicl 


the United States must provide in order to enforce it. Not 
long since an American airman showed how Germany might 
determine how serious we art i 
little cost and effort. 

“Tf Germany flew 1,000 bombers to Brazil,” said he, “and 











landed them on airdromes prepared by the of ( 
mans now resident there, supplying thre air th 
necessary bombs and fuel, it Id | y for the 
nation which would enforce Western Hemisphere defense 
to drive those bombers out. But no land or water-borne arm) 
can approach Brazil under the sphere of influence of those 
1,000 bombers until the bombers have first been destroyed or 
driven out. That means, then, that the nation which wv 
dislodge those German bombers must have an air force 





sufficient range to destroy those bombers on their Brazilian 
bases. 

“If such an air force were available and were directed 
energetically at those Brazilian based Europeans, they migh 
be flown home to Germany, or be reinforced. The ensuing 
air engagement would largely determine the issue. Certainl 
it would settle the first or the ait phase. This,” he pointed 
out, “is how easily an aggressive foreign power could test our 


doctrine of hemisp! 1ere defense.” 








THE BALANCED A ( 

Much has been intimated under hemisphere defense about 
the necessity for the long-range bomber. The provision of 
adequate air bases well distributed throughout this Western 
Hemisphere, reduces in a measure the necessity for long 
range. It indicates a plane of 10,000 to 12,000 mile 
range, although desirable for direct action against any pos- 
sible opponent, might be substituted for by a plane of 3,500 


mile range, if adequate bases in all theaters are provided. 
Bear in mind also that the i 1 
drawing board and even if purchased now, 
be flown for another 
advance our plans must be complet 
Correct air strategy 
mechanics on a large scale to maintain the 
number required to insure the protection of th 
against any coalition of adversaries 
In considering air strategy it is neither necessary nor wise 
to assume that the whole Western world is 
an air problem. That is not intended. It is 
however, that neither land nor sea forces can fight land and 
sea battles to successful conclusion unless the air above them 
is kept free of opposing 
defense is a tripartite 
forces and land armies in 
mon command and with a common objective. These forces 
must be trained to work togethe1 [Their orders 
codes, systems of communic: ition, must be common 
acter and subordinate these three sub- 
divisions must thoroughly understand the tactical employment 
of the others. Without th that 


5,000 mile bomber is still on the 
could not possib ly 
two years. That indicates how far in 
indicates 1 training of pilots and 
airplanes of the 


Western world 


inicon of the 


now definite 


air forces. The problem of hemisphere 
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these essentials 1ere cannot be 


true co-operation in the task force which is essential for 
success in modern warfare. 
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THE INDUSTRIAL PHASE 

Civil industry created the original air force. Civil industry 
must maintain it. This business of healing the wounds and 
providing replacements to a air force is no 
nificant task. Some profess to believe, and the encounters in 
the European war lend some color to this belief, that engaged 
air forces will lose as much as 50 per cent per month. That 
means that if we entered a war with 10,000 fighting planes 
and all those planes were engaged, 5,000 planes a month for 
month the whole force was fighting would be the 
required capacity of our aircraft industry, merely to maintain 
those 10,000 planes in battle. 

That is a staggering conception. 
that bad. 


an air force of 


fighting insig- 


every 


Fortunately, it is not quite 
There is no sound military leader, who, possessed of 
10,000 planes, would 
time or continuously. No military 
navies all out to continuous battle. 


engage all of them at one 
leader 
There may be considerable 
»f time, however, > prevailed in England 
during the months of September and October 1940, when 
whole air force will be engaged for a considerable period 
time. 

It is reasonably 


has sent armies or 


periods such as have 


safe to say that ion with an air force of 
10,000 fighting planes, if attacked by a larger air force might 


a nat 
well require a replacement of at least 30,000 planes per year. 
That means a tremendous aircraft industry. That industry must 
be operated continuously, three shifts per day, 
must be maintained under 


and its efficiency 
the conditions which are likely to 
The life of a nation may depend not o1 
the success of the air fighting, but on the ability of the industry 
to maintain the fighting forces at full strength in arms and 
That industry up of three essential ele- 
al, labor and production facilities. i 


pertain in wartime. 


equipment. is made 
Factories 
sufficient numbers must be provided either by private industry 
or the government. There must be a quantity of skilled labor 
to fabricate 30,000 planes per year, and capital and leadership 
must be provided to pay the bills and control tl 
ments. These three must work together in harmony in a com- 
mon accord. Since it is vital to the government that they do, 
it is a function of the Government to insure that they do. 

No more important strategical problem faces a beleaguered 
Failure to provide for union of these three elements 


ments—capit 


ie establish- 


nation. 
caused the fall of France and placed England’s back to the 
bility of the attacker, 
Germany, to co-ordinate these three essentials in proper pro- 
portions and to a common purpose, permitted her to build an 
air force for world domination. This is not a plea for a totali- 
tarian government. Wise, farsighted leadership in a democracy 
can enforce the co-operation of these thr 
mon end. Only in this way will a large air 
tained in continuous operation. 
LEADERSHIP AND 
It is unavailing if a few men perceiv 


wall in a life-and-death struggle. The a 


-ee elements to a com- 
force be main- 


STRATEGY 
e the correct principles 
of strategy and go about a nation thundering them in vain 
There has been no dearth in this country of a few outstand- 
ing leaders, who have ctly the principles of air 
strategy and who have propounded them to all who would 
listen and many would not. ‘hirty 
James Allen, the Chief Signal Officer of the 
warning to the American people: “Milit 
must seriously consider whether we wish to o1 
this fact is acc« pted, the better it will be 
That statement was made by him to the 
The Congress of tha 
a single 


realized corre 


who years ago, Gen. 
Army, issued this 
ary aviation is a sub- 
ject which we 
not, and the 
for nation 
Congress in a vain appeal for funds. 
year did not appropriate money for 

On the other hand, let us see what happened to a national 
strategist in another land. General Ludendorff, famous World 
War commander, retired from service following the 
close of the first World War. He began to study the reasons 
for Germany’s failure. Strategy pastime 
Finally he put his ideas on paper in the form of a book known 
as a Der Totale Krieg. There in that little volume which the 
German people took to heart, but which received too little 
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was his passionate 
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Instrument panels in pursuit planes have accumulated more dials and controls than the pilot can read in a single 


glance. The authors describe the strain of concentrating on these instruments in the midst of battle. World War 
pilots had very little to watch in their SE-5 cockpits except altimeter, oil and fuel dials and switches (above). 
Large cylinder and handle at left is gun synchronizing gear. Curtiss P-36A (below) has about 50 dials and controls. 
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notice in the rest of the world, the brilliant old strategist out- 
lined all the principles of the Blitzkrieg 

As Mein Kampf was a widely publicized book of Hitler’s 
declarations which were to be followed by him closely, so 
Total War by General Ludendorff out! 
ceptions upon which the German art 
and which governed their employment to the present time. 

It is not enough for sound prin of tactics and strategy 
to be thoroughly instilled and inculcated into the military estab- 
lishment. They must be known and ved by the political 
leaders. They must become the direct 
energy behind the concerted effort of a united people. 

STRATEGY IN PRO! 





he strategic con- 
force were built 
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Propaganda always has been et! | by successful mili- 
tary leaders. It is the name, not the effect, which is relatively 
new. It is true, however, that it never was employed so ener 
getically nor upon such a giant scale has occurred in recent 
wars. This is due in part to what 1 n invention has d 
for the rapid dissemination of intell 
were the first to realize the full importance of this weapon and 


the first to undertake it on a vast le. It is particularly 





sidious because no walls be built to keep it out. The anti- 
toxin must be applied individually. Each mind which hears and 
construes the words coming over the radio and sees the printed 
word on the air leaflet is a subject for the disease, hence the 


requirement for individual vaccinati 
The Western Hemisphere is a fall ground for propaganda 


because of the many nationalities, diff es in language and 
the differing historic backgrounds in the nations now occupy- 
ing the Western world 
Sound-thinking and well-planned strategy will not overlook 
the power of propaganda and will provide for an effective 
organization and machinery for its clever dissemination and 
for the rebuttal of foreign propaganda | d on our peoples 
( hh wpter Sez 
DEFENSE AGAINST AIR ATTACK 
“What a depressing commentar the follies of huma 
nature that in the year of Grace 1 vilization should be 
forced to defend itself with gas- md underground 
cellars, that human beings should taught how to become 
once again cave-men, and to shelter tl selves in darkness 
and in the bowels of the earth. 17 nic seeing these 
things would abandon all hope 
“But detest as they might, the 1 f this expenditure 
and the causes that led to it, as practical men and women 
they must set their tecth and sce to it that until the world 
regains its sanity, the less treas f British ‘civiliza 





tion should not be endangered by ruthless and inhuman 
raids.” 
—Sir Samuel Hoare, Home Secretary for Britain 


APOLEON is alleged to have said that a vigorous of 
fense is the best defense. It will appear, before this 
chapter has run its course, 
about defense in warfare are as true for an air warfare as 
for land battles. 

The first World War closed before ver 


that Napoleon’s observations 


serious considera- 








tion had been given to a checkmate for air attack. The years 
of peace that followed found expert ull military research 
laboratories working overtime to make thx ern airplane a 
better, a more efficient, a much greater destructive weapon. 

In the Ethiopian campaign there v ittle opportunity to 
employ modern methods against hostile aircraft, since the Ethi- 
opians had no modern military plat These semicivilized no 


mads did, however, learn to scatter at the sound of airplane 
motors and to take to cover in the luxuriant vegetation of 
their native land. They were wont, also, to concentrate rifle 
fire on low-flying attack aviation. Dispersion, concealment, 
camouflage and small arms fire were tl 1 
these were employed in the crude ways to be expected of a 
people whose armaments had not kept pace with civilization. 
They were but half schooled in killing, half skilled in defense. 

Ethiopia was not a fruitful target for air attack except 
against troop concentrations and primitive supply columns, 


ir only answers an 
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since there were no manufacturing establishments, no real 
lines of communication, few ammunition and supply dumps 
and depots and no great centers of population and industry. 
Little can be learned, therefore, from the Ethiopian cam- 
paign, about air defense. 

The Spanish Civil War, which has often been termed an air 
proving ground, was the next modern theater for study by the 
military student in defense phases of aviation. Both the Loyal- 
ists and the Nationalists felt sufficiently the sting from the skies 
to be moved to defensive measures. Both sides soon learned 
that transportation, rail and road, must move at night and 
vithout lights. Both learned that unprotected surface water 
craft must not be exposed to bombardment aviation too often 
or too long. Both found that an air force has a peculiar lik- 
ing for docks, railway stations, railway bridges, troop con- 
centrations, powder plants and supply depots. 

Their answer was an industrious employment of the hours 
of darkness. They learned dispersion, both of airplanes on the 
ground and of soldiers on foot and in trucks. They practiced 
considerable of the art of camouflage. Dummy airplanes were 
reported on some airdromes. They used trees and natural cover 
and developed some artificial and painted cover to hide essential 
installations. They learned to move their airplanes from one 
airdrome to another frequently. They found it wise to employ 
temporary airdromes as against the permanent variety. 

The Spanish Loyalists found to their surprise, and inciden- 
tally it was brought home with surprise and confusion to mili- 
tary men in other nations, that steel and reinforced concrete 
are not a complete barrier to the heavy bomb. This was discov- 
ered at Bilbao when the Germans freighted in heavy bombs and 
melted down a modern concrete “little Maginot” line aroun 
that city. 

Here in Spain were the first crude air warnings, the first 
faint evidence about what could be expected later in some 
other and more important localities. 

The Chinese discovered that heavily populated areas such 
as theirs are especially vulnerable and are inviting targets to 
the misguided airman who desires to attack civil populations 
They found that wood, pasteboard and paper cities burn 
readily and are easily ignited by the thermite bomb. They 
confirmed many of the discoveries which had earlier been 
made in Spain about the enthusiasm of the air attacker for 
railroads, highways, supply ships and factories. Their weak 
little air force discovered that the first target for enemy air 
attack is the airdrome and the aircraft factory. 
of the Chinese people under Japanese air at- 
Many of their 


The stoicisn 


tack deserves the commendation of the world. 
responses were prompt and highly intelligent. After the first 
attack they moved their two aircraft factories far inland and 
dispersed the buildings of those factories so that one bomb 
would destroy but one building. When the drone of the bomber 
was heard overhead the airdrome detachments moved airplanes 
out of hangars and around the perimeter of the field, scatter- 
ing them widely. Then, when the rain of bombs had ceased, 
hey took up their crude tools, put thousands of coolies to 
work ona single field and had its landing surface smooth 
again by sunset, removing all telltale scars of a noon attack. 
~The Chinese discovered also that wartime industry survives 
best at night. They found it necessary to break up long truck 
, 


columns, to run the railroad trains through at night without 


lights and not to mass troops in tight concentrations. Thie 





people learned after a couple of years not to huddle in masses 
like frightened quail when noises came from the skies, but to 
stay inside and off the streets when explosions were heard in 
the public square and down by the railway station. 

From the limited air operations in Ethiopia, Spain and China, 
many keen observers in many foreign lands drew many lessons. 
There were some generalizations about air defense, but no very 
concrete, definite doctrine was developed. 

Then, the air cavalcade moved to Eastern Europe. The 
Austrians saw how air troop transport and the co-operation 
of attacking aviation with motorized, mechanized forces can 
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conspire to bring lightning war. They sat in at the birth of 
the blitzkrieg. The collapse and surrender of the Austrian 
forces and the lack of opposition prevented reliable conclu- 
sions from that theater as to how best to combat the air in- 
vader. Poland was therefore the first real air battleground. The 
Poles discovered that a weak air force, like a weak navy, is 
scarcely an asset and may be a liability. They did find, how- 
ever, that an air force, whatever its size, will be the first 
target an alert enemy air force will attack. They discovered 
that airplanes concentrated in the hangar or inert on the fly- 
ing fields will be bombed or burned. The Polish government 
made an important, new discovery. They found that horses 

d men of an army harassed from the sky cannot walk to 
battle. What is more important, they cannot walk away from 
battle. Airplanes and tanks—tanks on the ground and air- 
planes overhead—can surround and cut to pieces men who 

ust rely upon their own agility or the speed of horses to 
carry them to or from the conflict. 

They rediscovered many of the lessons which might have 
been drawn from Spain and China. They found that rail lines 

i key bridges will early be destroyed. That transport, rail 

1 road, must move at night. That supply and ammunition 
concentrations must be concealed or placed underground. They 
were the subject of another initial test. At one point in their 
battle when two land forces were tightly locked and it ap- 
peared that the Poles were gaining an advantage, Germany 

ifted her air force from its normal targets of matériel objec- 
tives and transportation and factories and moved it for six 
hours to direct attack against the Polish front-line troops. 
That swung the tide of battle. The great flexibility of the air 
weapon, its power against troops when unopposed in the air, 
was thus demonstrated conclusively. 

The ill-fated Poles discovered also how a beleaguered city 
may be taken despite Chinese walls and stout defenses of earth, 
concrete, and bayonets. By the merciless aerial bombardment 
of a limited area, a city like Warsaw can be sacked and burned 
by winged artillery, they found. 

Unreeled before their eyes was a perfect picture of close co- 
ordination and co-operation between mechanized forces and 
flying forces. The Poles found no adequate answer because 
they were unprepared initially and because they had failed 
properly to appreciate the full effect of the spear which was 
to be thrust through their flimsy shield. Some observers who 
watched their plight chanted some old lessons and suggested 
some new ones. They said air forces must be in being when 
war starts. It was quite clear that fighting aircraft cannot 
stop bombers unless the fighting aircraft is present in suff- 
cient numbers and takes the air under skilled, valiant leader- 
ship with trained combat crews in the cockpits. Foreign ob- 
servers were disappointed at the inability of antiaircraft fire 
and small arms fire to close the flaming mouth of the flying 
dragon. They engaged in some speculation and calculation 
as to what a tremendous number of antiaircraft guns and 
weapons would be required to stop a large and vigorous air 
assault. 

Next comes Norway, then Holland, Belgium and France. 
In these theaters there was not a new show, merely the old 
act with a bigger cast. Everybody says now, ‘Why did not 
the Dutch, the Belgians, the French read promptly and cor- 
rectly from the misfortunes of Spain, China and Poland, and 
prepare an adequate antidote?” There are plausible answers. 
In the first place, they did not read and interpret the lessons 
correctly. In the second place, they did not evaluate the in- 
dustrial progress and air units and motorized ground forces 
created by their nearby neighbor with accuracy, nor attach 
to these things the importance they deserved. In the third 
place, time was not given them properly to revamp their struc- 
tures, discard outmoded ideas, prepare new mail and shields. 

So, we come to the Battle of Britain. Here for the first time, 
an invading air force has met a stouthearted air force, a sturdy 
foe and a stiff-spined opposition. Thus, from the beginning of 
the Battle of Britain in the late summer of 1940, a new chapter 
is being written, outlining the best antidote against air attack. 
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From all of these modern engagements we here in America 
may draw some standard conclusions and prescribe some 
definite theories on air defense with practical illustrations on 
every other page. 


COUNTER AIR FORCE MEASURES 


Counter air force measures have been subdivided by the mili- 
tary school men into two principal categories and labeled direct 
and indirect. Direct measures are those in which positive 
forceful action is taken against the attacking vessel ; indirect 
means are those by which an effort is made to circumvent or 
minimize the danger, such as by hiding it from the bomber 
or by scattering it so as to make an uneconomical target. 


DIRECT COUNTER AIR FORCE OPERATIONS 


In organized conflict, as in personal encounter, it is generally 
better to take positive action against the opponent, to injure 
or damage him in a direct way, than to attempt to hide or 
evade. There was much discussion until recent times about 
the best direct form of counter air force operations. This gen- 
erally developed into heated arguments between airmen and 
antiaircraft artillery men. The recent wars in Europe, as well 
as the earlier struggles in Spain and China, demonstrated con- 
clusively that although quite a few planes can be brought down 
by antiaircraft artillery, the only sure way to destroy an air 
force is with fighter aviation. A bigger and better air force is 
the only effective answer to opposing air power. There have 
been estimates from many sources as to the relative number of 
airplanes shot down in aerial combat as against all types of 
small arms and artillery fire from the ground. They range from 
about 85 per cent chargeable to fighter aircraft and 15 per cent 
to artillery, to a 70-30 ratio. It is now quite clear, however, 
that by long odds, the largest number of enemy aircraft have 
been destroyed by opposing fighter aviation. This does not mean 
that all other forms of counter air force operations should be 
discontinued or discarded. The best policy is to hurl every- 
thing, including the water bucket, at an invading air force— 
fighter aircraft, antiaircraft artillery, barrage balloons and 
bombardment of airdromes. Everything must be done which 
will disconcert the pilots and bombers and render their bomb- 
ing less accurate. 

So far as is known, the tactical doctrines of most of the air 
forces of the world held, until recent times, that an air force 
was most vulnerable on the ground and that it was of primary 
importance, therefore, to make the first objective destruction 
of enemy air bases. “Shoot them on the nest,” was the cardinal 
slogan. The events in Europe in the late summer and fall of 
1940 considerably changed that doctrine. It was found that the 
attack of airdromes is uneconomical and unsound if the oppo- 
nent takes reasonable precaution to disperse planes between 
airdromes and to scatter them widely on individual fields, 
However, planes aligned with military precision or concen- 
trated in groups or in hangars are still fine targets for any 
bombing outfit. 

We are back then to the recognition that an air force in 
being must be destroyed in the air or while being constructed 
in factories. The light, fast, maneuverable fighter, single- 
motored or bimotored, carrying six, eight or 10 machine guns 
and a couple of 20 mm. or 37 mm. cannon, is the best antidote 
to bombardment attack. The Royal Air Force has demonstrated 
that a well-equipped and courageous fighter command can, 
until it is worn out or greatly reduced in strength and effi- 
ciency, make the attack of bombing formations expensive and 
uneconomical. 

The pursuit plane or fighter has a distinct advantage over 
the bomber. It can select the time and place of attack and it 
can elect the direction of attack. Experienced fighter pilots 
always elect to attack the bomber from the angles where offen- 
sive bombardment cannot aim his guns or make hits—in the 
blind spots. It is remarkable how quickly fighter pilots deter- 
mine from what angles they can fly in close to bombers with 
least likelihood of damage to themselves. Some types of 
bombers in both England and Germany have suffered such 
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Deadliest weapon against the low-altitude attack plane is the 
U. S. Army's .50 caliber machine gun, now replacing all .30's. 
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strictly for night operations. 
During daylight in good weather pursuit aviation is 
bar the air 
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locating bombers. 


The sensitive sonic antiaircraft detectors developed for 


of obtaining a position from which the kill can be made. They 
also disclose the locations of the fighters and incur enemy 
retaliation with machine guns. 

The outstanding example in all the annals of aerial warfare 
to date where the fighter swept the skies of hostile aircraft in 
a given area occurred above Dunkerque during the evacuation 
of the British Expeditionary Force. However, the fighting 
pursuit plane cannot take all the credit for this brilliant British 
withdrawal as the fog—a natural enemy to all aircraft— 
played a most important part. It may now be said that until 
new air battles disclose new methods and weapons that the 
fighter airplane is more than a match for the enemy bomber 
in daylight and is a very good counter measure even at night. 

ANTIAIRCRAFT ARTILLERY 

Antiaircraft artillery as a counter air force weapon is im- 
portant and cannot be overlooked. Aside from its actual de- 
struction of opposing bombers it has three outstanding advan- 
It co-operates with friendly pursuit aviation by reveal- 
Many a 

e puffs 
tends to 


tages. 
ing the location of the enemy bomber formations. 

fighter pilot has been steered directly to his prey by t 
of white smoke from bursting antiaircraft shells. It 
keep bomber formations at high altitudes and to confuse their 
While it is undoubtedly true that skilled 
great accuracy from 


aim and accuracy. 
bombardment personnel can bomb with 
any altitude it can reach, each type of plane and each group of 
pilots will have an optimum altitude, a preferable elevation 
‘ly. The third great ad- 
vantage of antiaircraft artillery lies in the fact that it elevates 
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The greatest limitations to antiaircraft lie in 
great quantities of guns and ammunition are necessary. 
order to give an important military objective reasonable pro- 
tection with the use of antiaircraft fire alone, a tremendous 
number of guns and on inordinate quantity of ammunition is 
an essential requirement. Inclement weather and darkn 
serve to render less potent the barrage from the antiaircraft 
artillery. 
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the Army soon will be augmented by radio detectors. 
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y Antiaircraft artillery is aided in its night operations by 
y searchlights and listening devices. Searchlight batteries can 
illuminate bombardment planes at night and can retain them 
e in the illuminated area. It not only guides to their targets 
n friendly fighter aviation, but makes it possible for the ground 
n gunner to locate his target. Listening devices enable the de- 
4 fenders accurately to spot aircraft long before they normally 
h can be picked up. 
_ A form of antiaircraft fire which has gained a new respect 
1] from airmen, first in France and later in England, is the 50- 
e caliber and 20 mm. automatic weapons. Thirty-caliber ma- 
r chine gun fire and even rifle fire in heavy concentrations is 
a effective against low-flying aircraft. The recognition of this 
principle has caused the number of automatic weapons to be 


greatly increased in all infantry and cavalry units. 

Our Infantry School at Ft. Benning and our Cavalry 
School at Ft. Riley have done much to work out systems 
for the use of light machine guns and rifle fire against low- 
flying aviation. Our ground arms now are spending much 
a time in perfecting and instilling in our divisions these prac- 


O THE WARNING NEI 

An indispensable adjunct to all direct counter air force 
d measures is the warning net. It is composed of a well-spaced 
group of listening posts, scattered over an area, intercon- 
it nected by telephone and communicating with a central head- 
n quarters. The efficient net will have observers so spaced that 
- it is impossible for aircraft to move to the target without being — , 

S observed. A good warning service will have a system of com- This automatic 37 mm. antiaircraft cannon fires at the rate of 120 
munication so well established that it can supply instant noti- rounds per minute and can be set up and firing in 45 seconds. 


fication of the location, size and direction of flight of the in- , 
vading bomber formation. The warning service in England is very important for antiaircraft to receive the earliest possible 


l 


from the coast to London appears very effective. This is un- advance information of its elevation, direction and speed. 
doubtedly attributable to the fact that it was established long Such a net is an absolute essential to the proper operation 
before required, its personnel was drilled and trained and its of fighter aviation. It takes several minutes for an airplane 
S communication lines were direct and effective. of the latest type to climb to 20,000 feet. Obviously, the fighter 


S The warning net is necessary to alert antiaircraft artillery cannot engage the bomber until it has reached the same or a 
so that it can be ready to meet the enemy when he comes within higher eleva‘ion. Warning must be given pursuit so that the 
t range. A 300 m.p.h. bomber is such a fleeting target that it take-off can occur several minutes prior to the arrival of the 


Heavy antiaircraft guns like this, for use against high-flying bombers, can shoot to 30,000 feet. 
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selected as the target. 
this country within 


enemy formation at the point 

Several maneuvers have been held in 
the past few years which have afforded extensive practice in 
temporary warning-net installations. Undoubtedly one of the 
early tasks of the Air Defense Command will be the establish- 
ment of permanent wz our coasts inland 
toward all our vital objectives. 

BARRAGE BALLOONS 
Prevalence of barrage balloons in large 





rning services 


numbers in a 








limited area tends to keep boml ent aviation away or at 

altitudes above the ceiling of the balloons. The cables sus- 

pended from barrage balloons can and do wreck aircraft. 

The principal handicap of the barrage balloon is the > as 
fr 

that for the antiaircraft artillery wea It must be present 


in such enormous quantity in order to be effective that it is 
not always economical. 
Our Army is preparing to test out thoroughly the barrage 
7 > » 2 





balloon as an antiaircraft defensive measure. From our present 
vantage point it appears that it is a weapon of limited ap- 
plication. It cannot be relied entirely for the defense 
of an area, but it has definite tages as a co-operative 
measure. 

The ideal situation for the employment of barrage balloons 
is for installation in concentric rings ut absolutely vital 
targets of small area which must be defended. When the 
weather conspires to assist, as for example, when there is a 
5,000 or 6,000-foot overcast of considerable depth, the 


barrage balloon can be raised into the clouds and be invisible 
to the attacking aerial formations. In such a case the damage 
to invading aircraft is likely to be he 

However, if the overcast is thin and the barrage balloon 


personnel allow the balloon to stick through the top, opposing 
pursuit can pick them like daisies. In this case the miles of 
cable come tumbling back on the barrage balloon winch crew. 
The best information to date leads to the conclusion that 
the barrage balloon is not to be discarded as ineffective, but 
that it is to be used for the imperative defense of small in- 
stallations of priceless importance. It would be impossible, 
of course, to supply enough balloons, cables, trucks and per- 
sonnel to offer any reasonable measure of security to all the 
Barrage balloons shown below being inflated were developed in 
England, now are being made in large numbers for the U.S. Army. 



































important targets in a large country such as ours, where 
manufacturing establishments, rail terminals and other invit- 
ing targets are numerous and widely scattered. 
INDIRECT DEFENSIVE METHODS 
CAMOUFLAGE 

A method of protection against aircraft which has been all 
too generally overlooked both abroad and in this country lies 
The art probably has reached its highest devel- 
opment in Germany. Several months before September, 1939, 
an American observer in flying over the German countryside 
had several fields pointed out to him. They looked like villages, 
orchards, roads and many other installations, but not like fly- 
ing fields. The clever use of the art of camouflage can for a 
limited period and until broken down by color photography or 
by experimental bombing, lend a considerable measure of pro- 
tection. 


in camouflage. 


Camouflage is particularly effective as a protective measur 
for aircraft factories, munitions plants and other fixed installa- 
tions which cannot be moved and must be concealed or covered. 

UNDERGROUND SHELTER 





The best protection against aerial bombardment, of course, 
is underground shelter. It has economic limitations, however, 
and there are some places where it cannot be used. Obviously 
it is impossible to use underground cover for transportation 
when in motion, such as ships at sea, railroads on tracks and 
truck transportation on highways. The best principle to fol- 
low, apparently, is to provide for underground installations 
wherever the attack is so imminent and the target is so valuable 
that it is worth the expenditure of considerable time, effort 
and funds to render it inviolate. 

BLACKOUTS 

Bombardment aviation can readily locate illuminated tar- 
The night bomber is guided unerringly to 
cities by the illumination in the heavens. : 

The principal European cities have now had several years 
of practice and, of late, nightly trials in the blacking out 
Street illumination can be controlled from a central source 
and operated by military personnel as a part of the defense 
command. To be effective, however, blackouts must have the 
wholehearted co-operation of the whole civil populace, and 
it generally requires the strong arm of the law to insure 100 
per cent compliance throughout a community. 

A string of automobile headlights on a highway or on a 
street divulges human habitation quicker on a dark night than 
when the landscape is partially lighted. The lights from 
factories and private dwellings must be hidden from 
view by drawn shades, or switches must be thrown if a city 
is to be blacked out. Shutters are more effective than shades 
and many new establishments, particularly aircraft factories 
and other essential munitions manufacturing plants, are being 
completely equipped with a system of venetian blinds so 
that they can be completely darkened to outside view. 

Co-operative blackouts are ineffective. A city or an area 
will not be completely blacked out until there has been long 
practice and with the strict enforcement of definite regula- 
tions. It requires a trained and perhaps a frightened populace 
to make this measure entirely effective. 


CIVIL MORALE 


An unmeasurable factor of tremendous importance in with- 
standing the air onslaught is what we may term civil morale. 
If one who had stood in the streets of Barcelona or in the 
streets of Warsaw when the German Stukas charged, could 
now stand in Trafalgar Square in London, quite likely he 
would be able to define civil morale. It has long been known 
that the courage of soldiers on the firing lines is greatly 
affected by the hunger or the sickness or the endangering of 
their families far behind the lines. One of the devastating 
innovations of air attack is its ability to bring that pressure. 
A stout-hearted civil populace will be a tremendous factor 
in the success of any nation to withstand heavy and continued 
air raids. 
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The government can have an important influence on civil 
morale in several marked ways. One is by the provision of 
adequate air-raid shelters and an effective warning system. 
Another is in a propaganda or public information campaign 
to inflame the civil populace to a firm belief in the rightness 
yf their cause and to a hatred or scorn for the attacker. 
Another is by instilling into a people the conviction that their 

» will prevail, that they are being well led and that victory 
is inevitable. They must also be shown clearly that the sacri- 
fice is worth the cost. 

he morale of a civil population, like most things, is the 
result of planning and organization. A whole territory must 
be laid off into small sections; alert leadership must be selected 
nd designated duties and functions according to a pre- 

nged plan. There must be local organizations for fire 
fighting, hospitalization, medical care, air-raid warnings and 
for building, street and communications repair. 

nally, this organization must be drilled until every re- 
action is reduced to routine. People do not act nor- 
vhen bombs are falling. If they have been well taught 
Il trained and well led, they will habitually do the 

thing and the result will be high morale and a stout 
nse which may be of great help in winning the war. 





Chapter Eight 
AIRCRAFT PRODUCTION 
known that while in warfare the heartaches 
ill be on the firing line, the headaches will be on the pro- 





—Louis Johnson 
HE three gauges for the air strength of a nation are: air 
bg in being; reserves of planes and combat crews; and 
productive capacity for airplanes and trained personnel. The 
I yf these is by no means the least. A nation likely and 
ible to win a war will enter it not only with the largest and 
most efficient air force, but behind that first line will stand 
the second line, the ability to maintain that superior strength 
in men and machines, 
Several things determine and proscribe the aviation pro- 
duction capacity of a nation. The most important of these 
include raw materials, manufacturing plants, machine tools, 
«1 workmen, supervisory personnel in plants, appropria- 
tions or capital, and national will, sometimes called national 
policy. The United States is superlatively endowed in the 
first four of these essentials. It possesses more of the neces- 
sary raw materials than any nation of the world. While its 
aeronautical industry is not as large as some of the warring 
nations, it has the capacity for building these facilities in 
greater proportion than any other nation. While it does 
not now have as many experienced workmen in aircraft plants 
s Germany, it undoubtedly has men with equal aptitude and 
probably greater; it has a class of labor, skilled and unskilled, 
which can be more quickly trained. It has a pool of man 
power more familiar with mass-production methods than any 
found anywhere else in the world. 
Until relatively recent times, the great handicap to the 
provision of a large and thriving aeronautical industry in this 


country suitable for the modern needs for a war reserve has 
been the lack of suitable appropriations for plants. The 
Federal government appropriated less than $25,000,000 an- 
nually over a long period of years for the procurement of 
military aircraft. Civil capital was not attracted to the air- 
craft industry because it did not appear there would be a 
great enough demand to warrant large capital investments, 


there were no airplane consumers of any consequence 
except the Army and Navy. 
‘ow, as to national policy—the will of the nation and its 
leaders—which is in reality the crux of the matter. The 
United States until 1939 had no strong nor definite policy 
favorable to the building up of a great aviation industry. 
Our nation has always been traditionally peace loving. Its 
ilitary policy has always been one of defense. The great 
of the people who thought on the subject at all, 





considered long-range air weapons as offensive weapons, when 
our military policy was a defensive one, and were therefore 
lukewarm, if not cold, to their production in quantity. 

During one brief period in our history, the first World 
War, we had earnestly and ardently desired to produce air- 
planes in quantity and we had bent our national will and 
effort toward that end. During that period we built our 
industry from almost microscopic proportions to a point where 
it was able to produce within a little more than 18 months, 
20,000 planes and 32,000 engines, or the equivalent of 8,000 
1,000 h.p. engines. At the conclusion of that period, however, 
misguidedly believing we had made the world safe against 
destructive aggressive forces for all time, that great aviation 
industry was allowed to disintegrate. 

Several factors late in 1938 induced this nation under the 
able leadership and aggressive direction of its President 
to set about increasing its aircraft industry. As a result of 
the Chief Exccutive’s 1939 message to the Congress, an 
appropriation of $170,000,000 was made immediately for the 
procurement of 3,000 additional modern planes for the Army, 
of which more than 1,600 were to be of the latest combat 
types, this to give the Army a total plane strength of 5,500. 

To the prerequisites essential for a great aircraft industry— 
raw materials, factory capacity and skilled labor—were thus 
added the remaining essentials, funds and a national will or 
policy, a determination to build a greater air force. 

That was the picture by midsummer, 1939. Sept. 1 Ger- 
many invaded Poland. Sept. 3 England and France de- 
clared war on Germany. The Polish campaign demonstrated 
unmistakably that air forces had added a third dimen- 
sion to warfare; that a new fighting force had come to join 
armies and navies to control the destiny of nations. Small 
nations with little air forces fell with remarkable ease and 
startling rapidity to the crushing combination of air forces 
and mechanized, motorized divisions. 

These startling international events indicated further revi- 
sions of our air strength on a rapidly rising curve. Three 
supplemental estimates to the regular appropriation bill for 
1940, which had provided less than 200 airplanes for replace- 
ments, were passed by the 76th Congress. These authoriza- 
tions swelled unfilled orders of planes for the Army to some 
21,000, a peak procurement requirement for all time. 

Appropriations were made increasing the Navy’s total 
strength by about 6,000. Foreign orders which had been 
placed with the aircraft industry for about 12,000 planes, 
made a total requirement suddenly thrust upon the aircraft 
industry of about 40,000 new planes, about half of which 
were of combat types. Fortunately for the industry, however, 
the orders for the Army’s first 3,000 had been placed 12 
months earlier than the others and production was well under 
way. Training planes were rolling out of the factories by 
hundreds each month. 

The national will was suddenly alive. It decided, in the 
slow but normal American manner, that money being the 
answer to everything, appropriations for $2,000,000,000 would 
insure the instant creation of a new and powerful air force. 

Man power suddenly jumped from 32,000 men employed 
in the production of aircraft in 1939 to 125,000 by Septem- 
ber, 1940, and it was quite evident, with the rate of training 
in progress, that skilled man power would not prove a 
serious bottleneck. There was a real problem in delivery of 
machine tools. We had not speeded up our production along 
that line to meet requirements and deliveries for the larger 
and more complicated machines could not be secured for 
periods of from six to nine months after orders were placed. 

United States appropriations totaling almost $2,000,000,000, 
plus foreign purchases of an additional billion, stimulated the 
industry, but facilities were not ready to absorb the orders. 
We found that there was really no substitute for time. There 
was a shortage of aeronautical engineers and it requires time 
to train them. Supervisory and administrative personnel for 
factories cannot be picked up overnight. Six to nine months 
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other Governmental assurances given. 
The Assistant Secretary of War, the Honorable Louis 
Johnson, answered these critics in this fashion: 
“American industry has co-operated and is co-operating with 
wholeheartedly in our industrial 
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years succeeding 1920 was less than 100 planes a month. 
SKILLED LABOR 

When the demand for the phenomenal increase in aircra 
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Our manutacturers were employing the apprentice system. 
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in the airplane and in the engine factories. It is now appare 





ystem will prove entirely effective. 
THE TIME FACTOR 

Time is an essential factor in preparedness for war. Since 
1939, despite the most thoroughgoing effort of the Govern- 
ment and industry to co-operate in raising the productior 
level of military aircraft, we now find, more than a year after 
the genesis of that effort, a production capacity of only abot 
1,200 planes per month. 

It takes more than 100,000 man hours to build and equip 
a modern Flying Fortress; 12,000 for the average plane 
Iti his figure by 25,000 airplanes per year and there 


and labor total which is staggering. 
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View of Curtiss factory showing mass production of P-40 pursuits under stimulus of emergency con- 
Although production is over 10 planes a day, lack of engines sometimes delays delivery. 


ditions. 


ed them; our industry is built with foreign capital to the 
proper size and our air force is equipped with superior 
combat planes.” 
lo amplify, let us assume that the British Purchasing 
Commission desires light bombers from the Douglas Com- 
pany of a similar type to those now being produced for our 
wn Army Air Corps. Our Government authorizes the British 
to have them after sufficient have been produced to equip 
ll of our light bombardment squadrons. Let us assume that 
takes 200 light bombers to equip our squadrons. When 
>» production has reached the 200th bomber, the British order 
its in. It takes its quota and then the ensuing number are 
light bombers for our reserve. ; 
From the standpoint of the size and efficiency of our civil 
iircraft industry, it has been fortunate for us that several 
t the foreign nations have been forced by the inadequacy 
f their own aircraft industry to come to us with plane orders. 
MILITARY CONTROL AND LEADERSHIP 
In industry, as in military operations on the battlefield, a 
lefinite plan with bold leadership is a principal requirement. 





CIVIL AND 


When the present emergency at first became apparent, leaders 


civil industry were assembled at the request of the War 
Department to perfect a definite plan. Soon thereafter the 
ief Executive appointed a National Defense Commission 
yutstanding industrial and labor leaders, to serve in an 
lvisory capacity and for liaison purposes between capital, 
lustry, labor and the Government consumers. Excellent 
sults have been obtained. The Commission has co-operated 
ilecheartedly with the Army Air Corps and has shown 

) disposition to dictate types or requirements, or otherwise 


to infringe upon the responsibility of the military. The labor 


Tac 


iders in the Commission have rendered indispensable service 
the avoidance of damaging strikes in aircraft and munitions 


tories, 





There is always a danger in instituting a new organization 


meet a national crisis. Too often it makes for confusion 





and there is always the possibility that in its desire to secure 
standardization and production, it will freeze types and thus 
prevent changes necessary to achieve the performance dic- 
tated by combat. Such an organization also breaks down 
routine and established procedure. It speaks volumes for the 
quality of industrial and military leadership that the creation 
of the National Defense Commission and the necessary 
changes in the procurement procedure as a result of the 
formation of the new commission have not had these effects. 

There has been much discussion as to whether Government 
plants, Government owned and operated, should provide the 
additional facilities and establishments required for increased 
wartime production. Those favoring this method contend 
that these additional establishments could be closed promptly 
at the end of the war or emergency period and the civil 
industry would not be faced with the serious deflation which 
normally occurs when the war emergency is over. The oppo- 
nents to that system have contended that Government owner- 
ship of aircraft factories is a new departure and a dangerous 
precedent. They have contended that the Government does 
not possess the skilled engineers and designers and industrial 
management requisite to the operation of such plants. This 
latter contention is undoubtedly true. At present it appears 
that the system which in general will be followed is a co- 
operative give and take whereby the Federal Government 
builds the plant only when private industry does not desire 
to do it. In all cases the augmented establishments will be 
operated by an old and established manufacturing institution. 

LEGAL AND FISCAL PROBLEMS 

summer of 1940, there was a delay of several 
months in construction of plant expansion in several of the 
older and larger aircraft factories. It was charged in some 
quarters that this showed an improper spirit on the part of 
industry, a failure to co-operate, a desire to hold a club over 
the Government in time of emergency, a demand for excess 
profits. Actually this delay was taken by the companies to 


In the 








FLYING and POPULAR AVIATION 





Clearly evident in all major aircraft factories are the stepped-up production lines like these at 
Douglas which is turning out hundreds of A-20A and DB-7 light bombers for the U, S. and British. 


await additional pending legislation an 
ment of certain legal decisions on 

ters which would enable them to 
The passage by Congress and the signing by the President 
of the tax legislation cleared up this difficulty in September, 
1940. With the passage of excess profit legislation and the 
pronouncement by the Treasury Department of the ex: 
status on amortization and tax structure, the 90-day delay 
was at an end. By November, 1940, « 


for the pronounce- 
zation and tax mat- 





arrange their finances. 











racts had nearly all 
been signed and plans’ completed for all proposed expansion. 
HOW CAN MAXIMUM CAPACITY BE MAINTAINED AFTER IT 


The Chief of Air Corps recommended 
ment in the fall of 1940 that it ld | L 
and maintain maximum production in the aircraft industry 
without definite assurat of what business was to follow 
An airplane factory could not well enlist a pay rol 


) the War Depart- 


possible to re 








employees and build 500,000 or 1,000,000 square feet of addi- 
tional floor space, required to complete plane order in six 
months or a year, with no prospect it ht for work for this 
great factory or its e1 pl yees at the « of that period 


Funds have been appropriated for the delivery of 21,000 
Army planes by July, 1942. If the Ameri : 
is to maintain a production rate of 36,000 planes per year, 
it will be necessary for Congress to ide funds for many 
planes for the fiscal year 1943. How much of the productive 
capacity must be kept in operation if we are to have its 
maximum available when we need it at some unknown date 
in the future? The great danger is that some sudden cessa- 
tion of hostilities or some 


in aircraft industry 


mpending peace trends may lead 
the public mind to provid lequate funds to maintain the 
production capacity whi o difficult to obtain. 
Obviously, an aircraft production capacity of 36,000 planes 
per year cannot be maintained indefinitely, involving as it 





does a cost to the Government of a billion dollars per year. 

Serious economic questions will confront the nation as to 
how to dispose of the surplus. Some have suggested that the 
field of hemisphere defense will be a part of the answer. Most 
certainly if we have a large reserve of planes, it would seem 
to be a far better plan to sell at a reduced price to our South 
American neighbors than to have them become unusable 
standing on our flying fields. 

If a period of peace and international stability should 
settle upon the world, the great avi n production capacity 
in Germany and in England will search diligently for foreign 
markets. It is fairly definite that both of those nati 
from the experience of recurrent wars, will not wish to all 
their aircraft-manufacturing establishments to disinteg 
and decay. This is a problem which our Government and our 
aviation industry should now attack wit 
they command. 

The truth of the matter is that a 1 
nitely toward a war at a given time 
over a peace-loving nation with a defensive military policy. 
It will require greater diplomatic acumen in the future if 
nations peacefully inclined are to survive. It takes time t 
build airplane production capacity, time to build air force 









ions, wise 





rate 
h all the intelligence 


ition which builds de fi- 


1 
h- 
Ne 


is a definite advantage 


therefore, it is imperative either to know when war will 
come, or to know when enemies begin to prepare for war. 


MILITARY PLANE REQUIREMENTS AS TO NUMBERS AND TYPES 


+ 


One of the first determinations to be made when a nation 
build an aircraft industry and an air force is t 


decides to 
arrive at an intelligent conclusion as to 
needed and to reduce these to the smallest possible number 
of types. It is much easier to build 1,000 planes of a single 
type than to build 100 each of 10 types. On the other hand, 
it has been conclusively proven that we have not yet reached 
the happy day of the all-purpose airplane. Military 


the types of planes 


requir¢ - 














ts demand seve 
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These British 'Bostons'' and U. S. A-20A's at Douglas plant are evidence of increased production. Big 
problem has been in getting engine and propeller plants geared to plane output of aircraft companies, 


en eral types of fighters and several types of 
ibers. An ineff 


ctive air force will be provided if ease 
1 speed of ufacture only are accepted as the criteria. 
Likewise, ther: be delays in the production of aircraft 
ere be indecisiveness as to types and quantities of each 

t required. Types must be frozen as far as changes are 
concerned for production of a definite number of planes. 
Then the advantages of changes must be weighed against 


the loss in product 
Military leadership must always make the determination 


*7 


10Nn. 


based on military requirements and necessity as to the types 


1 
p! 


ines which 





are to be built; no one else can do it. The 


tional Defense Advisory Committee has been wise, indeed, 


r 


the types of planes to be built. At one time in our recent 
1c development of the heavy bomber was 


etraining trom 


tary history T 
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medium and 
t might have 
Germany an 
-engine bomb 
now franti i 
CO-ORDINATI( 
a nation such 
stry are engag 
foreign buyers 
in insistent dem 


he diplomatic 


ODT 
Vv} 
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attempting to exercise any determination 


osed. Since our national policy was one 


pts were made to meet our requirements 


light bombers and pursuit aircraft only. 


been a serious, almost a tragic blunder. 


d England delayed the building of large 
rs too long, by their present admission, and 
lly engaged in making good those arrears. 


OF FOREIGN DELIVERY SCHEDULES 
as ours where the factories of our aircraft 
ed in the production of foreign orders as 


as those for our own military establishments and where 


. 
( 
t 
, 4 
executive d 
] +; a 


to pursue. 


are hard pressed in battle, there will always 


and to forego delivery to our own military 
f those hard-pressed foreign purchasers. 


ecision must be made after a careful study 


nd international situation as to the proper 
Our own involvement, the time when our 


force may possibly be required either for fighting or 


l 


: 
influence other 


re two determinin 


countries in international negotiations, 


ge factors. A faulty guess or unsound rea- 


soning may mean national disaster during future years. 

It has been suggested that the aircraft industry in the 
United States has or will conspire with the foreign purchaser 
to give him priority of delivery because of greater profits 
which can be expected from foreign orders. There is no 
evidence to date that the leaders in our aircraft industry have 
been unpatriotic in this regard. 


PRODUCTION FACILITIES 


The most serious bottlenecks in the aircraft industry have 
not been in airplane production but in some of the vital 
accessories, particularly in the engine field. When our own 
expansion increased the annual engine demand from 3,000 
to 30,000 engines, with thousands under contract for foreign 
delivery, it soon became apparent that many planes would 
be held up on the production lines for want of suitable power 
plants. The National Advisory Commission for Defense has 
co-operated mightily with the War Department in an effort 
to solve this serious problem. There has been great expansion 
in the old airplane engine companies and an effort has been 
made to extend the facilities of some of the minor companies 
to provide for larger engines and to induce automobile manu 
facturers to enter this field. However, it will be at least two 
ears before engines will be available for all the planes rolling 
ut of the factory doors. 

Delivery on many of our military airplanes may possibly 
be held up for shortages in some of the vital instruments and 
accessories. There is very little civil demand for many of 
these products and the expansion to meet the greatly aug- 
mented military requirements is approached cautiously be- 
cause of the consequent deflation which may occur when the 
emergency no longer exists. Here it is necessary for the 
Federal Government to intervene promptly and order and 
pay for the necessary expansion for the instruments, the 
armament, the radio and other accessory equipment vital to 
the production of the completed fighting plane. 
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PEACETIME DEVELOPMENT OF A MILITARY AIRPLANE 





MILITARY ASPECTS OF 
NEW PLANE APPROVED. 
MAKERS PREPARE BIDS. 


EVALUATION OF DESIGN AND 
AWARD OF CONTRACT TO 
WINNING COMPANY. 








CONSTRUCTION OF ONE 
EXPERIMENTAL PLANE. 


FIRST PLANE TESTED. 
CHANGES MADE BY THE 
ENGINEERING SECTION. 















UP TO 13 PLANES DELIVERED. 
DESIGN OF COMPETING 
PLANE BEGUN. 









DESIGN COMPETITION DECIDED. 
FINAL CONTRACT WILL 
GO TO WINNER. 















TEST AND EVALUATION 
OF COMPETING PLANES. 
PRODUCTION CONTRACT LET. 






PRODUCTION OF AIRPLANE 
IN QUANTITY UNDER WAY. 








a 


to determine whether 
1 


engineers 


to determine whether it 


THE PRODUCTION OF A MILITARY AIRPLANE 


There are definite steps in the production of the military 
rplane and these are in a regular sequence and each has an 
portant time element. 

is the experimental period. 


to drawings. 





he first phase A designer 
He The 
vings, when completed, are submitted for analysis to the 
1 section at the Matériel Division, Wright Field, 


ental 
+1 


reduces these ideas 





1e new plane represents a sufficient 
unce and is desired by the Air Corps as a new plane 
have merit and if planes of that type are 

is made and widely publicized to the 
ane having the characteristics and per- 
must be taken in all of our dealings 
never knowingly or unknowingly disclose any con- 


tial information from a manufacturer. All 





mance desired Care 
we 


received 


manufacturers who believe they can comply with our require- 


ents and specifications submit designs. An evaluation is then 
of the types is selected for order. The 
pe is then let. 

A minimum of from three to five months will have elapsed 
urriving at the determinations, the issue of proposals, the 


ids and the letting of the experimental 


ide and the best 


contract 


ianufacturer then begins to build the experi- 


tal article. Sin 





ce there is but one of the type and since 


t represents a new departure, it will be in all essential regards 


indmade article. It will require, for the simplest type, the 
ngle-seater fighter, at least six months to build this experi- 
ntal plane. For the heavy bomber or multi-engine fighter 
m nine months to a year will generally elapse. 

is experimental plane is then flown from the factory 
flight test at the Matériel Division. The test pilots flight 






check it for performance and airworthiness. The aeronautical 


examine it for strength factors, arrangement of 


Ail 


rmament, as to suitability for combat crew operation, and 


meets with the terms of the bid. 
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This third examination or acceptance phase will require an 
additional 60 to 90 days. Thus, nearly two years have elapsed 
in the building and testing of the first airplane, the experi- 
mental model. 

A second or production contract is then let as a result of 
proposals and bids from all manufacturers who have the 
facility to build a plane of that type. The winning bidd 
then is given a contract for a definite quantity, as required. 
Another period of one year to 18 months will be required for 
the production of the order. Thus, it requires, in 
from three to five years to produce a military 
sufficient quantity to arm the fighting units with an 
ciable number. 

In time of war or national emergency every possible effort 
is made to abbreviate these periods. It 
be possible, however, to produce a new type in large numbers 
in less than two years and it will generally take longer, 
particularly for the larger types of aircraft. 


peacetin le, 
airplane in 
appre 


probably will never 


EXPERIENCES FROM ABROAD 


One disturbing factor which will always be injected i 
American aircraft production, both in times of and 
during war, is the question of changes. The British industry 
has accomplished miracles in this respect. The manufacturers 
be in the middle of the period outlined in the foregoing 


ito 


peace 


may 
section. The experimental plane will have just been produced 
and flown, or the first 100 of the production order will have 
been built when it will be discovered that the type is not 
entirely satisfactory because it should have a 20 mm. gun 
instead of a 30 caliber, or there should be better visibility 
for the pilots, or it should carry bombs or have bulletproof 
tanks. It will be necessary then to stop production, redesign 
the tanks, or the armament, or the armor, throw out the old 
tanks and fit in the new before the production flow can 
continue. 

There is an executive 
whether the new changes recommended are sufficiently 
portant for the delay they will cause. Generally, it is wise 
to pursue a middle course, eliminate all changes which are 


always determination to decide 


im- 





WARTIME DEVELOPMENT OF A MILITARY AIRPLANE 
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MILITARY DEMANDS UPON 
NEW PLANE EXPLAINED TO 
EXPERIENCED BUILDERS. 





NEW PLANE DESIGNED AND 
BUILT BY MANUFACTURER. 
ARMY GIVES PROMPT TESTS. 











QUANTITY PRODUCTION 
BEGUN IMMEDIATELY. 
DESIGN FROZEN 

AGAINST CHANGE. 
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This is the largest wind tunnel in the world, big enough to test full-size airplanes such as this 


Navy Brewster XF2A-2. 


not absolutely essential in order 
to live under the battle 
In England the 


conditions 





Supermari 


from the drawing-board model late 
experimental stage in 1938, and onl; 
flown. Some observers report that despi 


in England on aircraft production, including the 


the shadow factory scheme, her prod 


planes per month late in 1940, 


in 1934, w 
1. 


It is unlikely, German observers st 


ridden aircraft industry 
planes per month. These 





the critics of our own industry who 


efforts being made to reach in a 


1 


duction capacity of 36,000 planes 


In our effort two consideratio1 


If we entered a war there 
in the world, upon which 


other factor which we must never 


worked under supreme pres 
in more than four years was al 
of about 2,000 planes per month 

Air forces are thus limit ed by 
the manufacturing establishments 
capacity. The strength of 
limitations: first, the requirements 
for hemisphere defense 


of our industry. If the latter can be 


and maintain it in a fierce strugel 
it will likely mean victory and 


cannot accomplish those desirable en 


and all that entails, if, 


ever reacl 


indeed, air 
the decisive factor in warfare, as mz 


a 
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new airplane 





e, although ordered 
as still in the 
he prototype had been 
I le great emphasis 


tryout of 
uction was about 2,000 


that France’s strike- 
production of 1,000 
in mind by 
re now impatient of the 


of two years a pro- 
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be borne 


ret this: England 
laximum effort and 


get a production rate 


ze and efficiency of 
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e plane production 


-e, therefore, has two 
own protection and 


e€ maximum capacity 


built to meet the former 


against equal adversaries, 


the tide of battles now raging seems 





ard-won peace. If we 
ds, it will mean defeat 
forces have come to be 


ny now believe, and as 


to indicate. 





Operated by the N.A.C.A., it is a vital part of U. S. research facilities. 


Chapter Nine 
AERONAUTICAL RESEARCH, EXPERIMENTATION 
AND DEVELOPMENT 
“Research ts the reconnaissance party of industry, roving 
the unknown territories ahead, indefinite yet not without 
purpose, secing for the first time things that all the follow- 


ing world will see a few years hence, 





—S. M. Kintner 
IRPLANES, unlike the Greek mythological weapons, do 
not spring full blown from the head of Jove. No air- 


plane, with its instruments essential to air navigation and its 
guns and bombs, takes off from mother earth and points 
its nose skyward until it has been conceived by the dreamer, 
until drawings have been made by the designer and until it 
has been fabricated by the expert builder and tested by 
scientific specialists. There are important trinities in aviation 
There is the trio of the laboratory, the workshop 
and the test pilot, which conceive and build and fly 
mental plane. There is the triumvirate of the plane, the engine 
and the accessories, which go to make the flying weapon, 
but the field of research and experimentation covers the whole 
subject of scientific development like a circus tent. 

Research has been defined as a systematic investigation of 
some phenomenon or series of phenomena by the experimental 
method, to discover facts or co-ordinate them as laws. This 
is a dry definition which fulfills the requirements of the 
scientist, but the air forces of the world today are interested in 


progress. 


the expe ri- 


the objective results of the mathematician, the physicist, the 
aeronautical designer, the aviation engineer and the skilled 
craftsman in the factory. There is a dramatic, objective 
quality when a sleek, new, metal fighter rolls from a factory 
door, climbs like a rocket and streaks through the air. That 
is dynamic, that is a visible accomplishment which writes its 
own headlines. 


Too frequently the tedious and painstaking work of the 
] i I g£ 
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Task facing the N.A.C.A. is to supervise, direct and apply scientific problems of flight. In this 
“free flight" tunnel at Langley Field, engineers constantly are searching for aerodynamic secrets. 


scientist, the fevered brain and the cramped body in some Aeronautics to supervise and direct the scientific study of 
)N remote laboratory cell, receives little acclaim. There is nothing the problems of flight, with a view to their practical solution, 
spectacular or romantic there. So when great pressure is and to determine the problems which should be experimentally 
put upon a nation, when an emergency comes, when the war attacked, and to discuss their solution and their application 
clouds gather, there is a natural, but fatal tendency to cut to practical questions.” 

off support for the laboratory technician, for the designer, 














for the engineer and put all effort into production. The charge has been broadcast on more than one occasion 
do [here is always the tendency that the experimental divi- that there is a duplication of effort between the Army, Navy, 
ir- sions of the factories be closed so that the skilled workmen the industry and the National Advisory Committee for Aero- 
its ind engineers may be taken from experimentation and set to nautics. The Committee has steadfastly stuck to the task 
nts swell the needed additional army of plane builders. assigned it by the Congress at the time of its creation. Its 
er, Germany did not make such a mistake. While building objectives and efforts are directed and devoted to the prob- 
it the greatest air force the world has yet seen, she maintained Jems of fundamental research, leaving to the Army and 
by the most extensive laboratories and research facilities avail- Navy the task of applying the data obtained to military air- 
on ble to any nation. That accounts for her being able to bring craft and to the civil industry the field of applying these 
ed ut new models at frequent intervals. That accounts for the principles to development of new types and to production. 
rl- fact that she could get up off the floor in 1933 and build An illustration will serve to indicate the narrow line for this 
| superior fighting planes in unheard of quantity by 1939, theoretical subdivision. 
In the U. S. we spent three times as much in 1939 on One of the outstanding accomplishments of the National 
experimental development as for any previous year in our Advisory Committee was the discovery of the effect of 
: : There has been appropriated more than twice as_ turbulent air in the wake of an aerodynamic body. NACA 
ol much in 1940 for experimental development as was available scientists, as a result of wind tunnel experiments, discovered 
tal 1939. This is a healthy sign and this points to a mainte- that an engine cover or cowl of particular design smoothed 
his nance of our leadership in quality while we strive for quantity. the flow of the air over nine hot cylinders and at the same 
the Research, ex nentation and development require four time improved cooling. The industry and the Army and Navy 
in vital things—objectives, facilities, personnel and money. It took the seeds of this discovery and applied them to the 
1€ now opportune to review the available resources in this building of engine cowlings to fit particular engines, for 
ry in these four indispensable regards. installation and adaptation to particular planes. The Com- 
sie mittee’s effort was fundamental research. The effort of the 
ry THE NATIONAL ADVISORY COMMITTEE FOR armed services and the civil industry was applied research, 
mse AERONAUTICS development and experimentation with air-cooled installa- 
1tS tions. 
“Public No. 271—63rd Congress, June 30, 1916. ..... The original home for the National Advisory Committee 


cate That it shall be the duty of the Advisory Committee for for Aeronautics, its first laboratories, was established at 
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Specific job for one laboratory at Wright Field is to test airplane propellers. 


whirl test rig where props are turned by 6,000 


Langley Field, Va. During the past year an additional aero- 
dynamic laboratory has been provided for erection at Sunny- 
dale, Cal. In these plants are installed remarkable collec- 
tions of scientific equipment and there work daily mathe- 
maticians, physicists and chemists, wrestling with new prob- 
lems, looking always ahead, miles ahead, to the airplane com- 
ing up six, eight, or 10 years hence. 

The National Advisory Committee for Aeronautics has not 
received the publicity and there is not the general popular 
knowledge of its accomplishments to which its work, its prog- 
ress and its success have entitled it. It is an institution 
essential to the maintenance of our leadership in the flying 
world. On the economic side, it has paid for the appropria- 
tions which have supported it many ti Its research 
in spinning characteristics and its s ng tests alone have 
saved the Army, Navy and civil industry millions of dollars. 
Its discoveries have been instrumental in adding many miles 
per hour to the speed of American aircraft. Its discovery of 
new aerodynamic principles used in propeller design has 
helped to crack one of the knottiest problems facing the 
airplane designer. Its contribution to engine experimentation 
has resulted in recognition of the importance of fundamental 
research in engine design. The last Congress appropriated 
$10,000,000 for a new laboratory, the primary purpose of 
which will be power plant research. 

The work and objectives of the laboratories are directed 
by a committee composed of a group of outstanding scientists 
and includes also the Chief of Air Corps of the Army 
and the Chief of the Bureau of Aeronautics of the Navy, 
the head of the United States Bureau of Standards and the 
Weather Bureau and outstanding representatives from indus- 
try. It now employs about 600 scientists and engineers. With 
the opening of the new laboratory, this figure will be almost 
doubled. It is our primary reliance to keep pace with the 
numerically superior research establishments in Germany 


which are provided military objectives by the famous Ger- 


1es Over. 
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This is outdoor 
h.p. electric motors for 150-hour endurance test. 


man flyer, General Udet, and on which the Germans are 
relying to maintain and retain supremacy in the air wars. 

While the Langley Memorial Laboratory is our outstanding 
institution devoted exclusively to fundamental aeronautical 
research, several of our larger universities, such as the Massa- 
chusetts Institute of Technology, California Institute of Tech- 
nology and the University of Michigan, have important labora- 
tories and are devoting much time and effort to particular 
phases of aeronautical scientific problems. The Bureau of 
Standards is another Government agency which has done much 
scientific research on problems closely related to the aeronautic 
science. 

Fields in aerodynamics now receiving serious consideration, 
according to an eminent aeronautic authority, are the prob- 
lems of air flow at the speed of sound and the peculiar phenom- 
ena and the aerodynamic characteristics exhibited, partic- 
ularly in the high-speed wind tunnels, as the planes approach 
the speed of sound. 

We come now to the institutions which take the basic dis- 
coveries from the scientists and turn them from fine metal 
fabric into completed airplanes and engines. 

THE MATERIEL DIVISION OF THE ARMY 
AIR CORPS 

At Wright Field, Dayton, O., stands the Army’s experi- 
mental aviation center, the Matériel Division. It has long held 
definite distinction as one of the principal aeronautical ex- 
perimental centers in the world. It is devoted, with few ex- 
ceptions, to “applied” rather than “fundamental” research 
problems. It consists of a series of laboratories equipped and 
designed and operated by trained and skilled technicians to 
supervise the development of superior fighting planes. 

The exceptions are those problems concerned with the pecul- 
iar requirements of military aircraft that have no application or 
counterpart in commercial aircraft. 

There is the airplane division, which busies itself with 
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Important to the U. S. Army Air Forces was the development of this 2,000 h.p. Wright “Duplex Cyclone,” 
already used in the B-19. Civil and Army engineers already are working on engines of 3,000 h.p, and over. 


studies in airplane design and with tests of airplane struc- 


ture [his laboratory initially receives all new designs sub- 
itted to the War Department for forward-looking experi- 
mental aircraft. This branch also makes experimental air- 
with established manufacturers for produc- 
tion of types of aircraft embodying the new discoveries coming 
of the laboratories of the National Advisory Committee. 
he airplane branch has a Structures Division which com- 
vn tests on new models to determine whether 
have been met. It tests to destruction the 
principal parts of all new aircraft before the test pilots take 
he completed model for trial runs over speed courses. 
‘ther equally important laboratory at Wright Field is the 
Power Plant Division with its separate sections devoted to test- 
yf engines and their accessories. At present it 





plane contracts 
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pletes the breakd 
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rength factors 
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ie largest and most complete engine test laboratory in this 
( try. The aircraft engine industry will be the first to say 
that this institution supported by the Army Air Corps, has 
le possible the tremendous strides during the last few 


years in engines of ever-increasing size and reliability. Every 

1 mits a new engine idea to the Army knows 
that it will go promptly to this laboratory and receive a thor- 
The power plant division has been first 
to test the barrel engine, the flat engine, air-cooled engines of 
2,000 and 3,000 h.p., the “W” engine of multiple banks, better 


] ] 


puision and 


ough, impartial trial. 


any another newcomer to the power plant 
during the years from 1917 to the present time. To 
this laboratory go promptly foreign engines. In the first World 
War all the power plants available from the foreign nations 
who were Allies, and engines which powered captured planes, 
went promptly to the Army’s experimental engine laboratory 
to determine whether they contained any advances in new ideas 


ling inventor with a good idea who cannot 
s required for experimental engine con- 


struction has found that our experimental division will take 
up his problems, have them incorporated in trial engines and 
built to the inventor’s specifications. No other advance has 
contributed so directly to the progress and speed, range and 
size of aircraft as has the advent of new and ever more power- 
ful aircraft engines. 

While the two or three outstanding civil aircraft engine 
manufacturers in this country have carried their share of the 
load in experimentation and development, they have used the 
laboratories at Wright Field freely and have found the skill 
and experience located there ever interested and on the alert 
to help them through their problems. 

Every engine intended for use in military aircraft is tested 
on the stands at Wright Field and nursed through long hours 
of trial runs. Before any engine is accepted by the Govern- 
ment it must pass a 150-hour endurance test, part of which 
It is a killing, grueling 


its required 


is at the maximum horsepower output. 
grind, but from it come the dependable power plat 
for Army fighting planes. 

The equipment laboratory, part of the Matériel Division 
experimental department, has been responsible for the devel- 
opment of many new devices now considered essentials in air- 
craft equipment and manufacture. It has tested all of them. 
The problems of automatic control, blind-fight instruments, 
blind-landing equipment, earth inductor compasses and pres- 
surized cabin equipment; these and countless others were 
tried out and proved or developed and first installed on mili- 
tary aircraft under the supervision of this laboratory. There 
are sections which have been largely responsible for the devel- 
opment of pilot clothing, parachutes, goggles, oxygen equip- 
ment, photographic equipment and many other adjuncts and 
accessories without which military presonnel could not operate 
effectively at the speeds and altitudes now required, and with- 
out which the airplanes and the engines could not be controlled 
and directed. 








Direct result of lesson learned from current war, 
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U. S. planes now incorporate leak-proof tanks. In 


this Akron factory, women workers are assembling tanks which Army claims are the best in the world. 


The armament section of the experimental laboratory, al 
though by the nature of its work devoted exclusively to equip- 
ment for the military establishment, 
with our Army Ordnance Department, been responsible for 
the adaptation of the present powerful and 
pyro-technics and chen 


effective gut 


ical equipment, gun sights, bombsight 





and armor plating foun our Army airplanes. Here 
are tested all foreign cant machine guns, bombs, fuses, 
flares and other items of ordnance, to make sure that 


no trick of the trade is known or e1 which has 
any superiority over our practices and pri An im- 
portant late development conducted by this laboratory, as a 
case in point, is its tests during the fall 1940 of armor and 
bulletproof and self-se; in tanks. Limited tests have been 
in progress for many years on this subject, but since it ap- 
peared from captured German planes that pilot armor, bullet- 
I i 


loyed abroad 


nciples. 





proof glass and leakproof or bullet; f tanks were a part 
of German aircraft, the efforts of this laboratory were re- 
doubled to match or surpass for¢ “ign progress in these fields. 
It is divulging no secret to say that our modern fighting planes, 


as they roll from our factories, will be equipped with armament, 
armor and tankage having no superior in any of the foreign 
air powers. Our self-sealing tanks can be penetrated by a 50- 
caliber bullet that crashes through two sides, but the hole 
seals itself with little if any loss of gasoline and very little 
chance of fire. 

The accuracy of gunfire from aircraft and the accuracy of 
bombs dropped from airplanes are dependent not alone on the 
training of operating personnel, but also and perhaps to a 
greater degree upon the sights, the release mechanisms, the 
controls and the turrets from which or by means of which 


l 


these missiles are discharged. These matters are of grave con- 
cern to our air force. They determine its power, its precision 
and efficiency, thus emphasizing th 
of our experimental laboratories. 


e importance of this branch 





has, in close co-operation 


The propeller experimental laboratory has been engaged in 
increasing the size and improving air screw efficiency and in 
the application of new metals and materials to propeller con- 
struction at a time when it was practically the only agency in 
this country doing this work. It has maintained a leading posi- 
tion in the propeller field. On its torque stands have been tested 
every propeller developed in this country suitable to military 
aircraft and every foreign propeller obtainable. It has experi- 
mented with new metals, with wood, fabric and many plastics 
in vic construction to the end that no other country, so 
far as is known, can quite match our development in this tr: 
mendously important accessory aeronautical field. 

The flight test branch of the Air Corps experimental labora- 
tory has flown all experimental military aircraft since befo1 
the first World War. There is a long list of intrepid t 
pilots whose premature deaths are attributable to their willing- 
ness for human sacrifice on the experimental field of hono: 
Many of our flying fields in the Army Air Corps have be: 
named from this gallant little band. The first pa many othe 
members of the Caterpillar Club have been Army test pilots 
who leaped from broken planes in trial flights. No other flyi 
organization in the world has so many firsts to its credit 
the flight test section at Wright Field. Its pilots have hel 
more of the World’s records for speed, altitude, endurance than 
any other group of flying men in this country or abroad. 

Now, today, as piloting has settled largely to routine air 
discipline and formula, a group of 20 to 30 pilots at Wri 
Field day after day go through the gruelling task of testing 
new airplanes, putting them through their early paces, prov- 
ing their flight reliability. 

The history of the Matériel Division at Wright Field is the 
history of military air progress in this country. There have 
been those who have charged that this progress should have 
been faster. The principal answer to these harping critics is 
to point out that in spite of the lean years, when this country 
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The Army Air Forces owe much to the airlines and the CAA for their valuable work in establishing the 
world's finest airport and airways system. The airlines are vital transportation system in wartime. 


made very little money available for our experimental divi- 
sion, we can point with pride to the results achieved and im- 
No critic has ever been able to show that 
was not obtained from the funds which the 
country was willing to devote to aeronautical experimental 
development as expressed in the annual appropriations from 
Congress. 

It is not a personal bias, but personal knowledge that per- 
mits the statement that America owes more to the Army’s 
Air Corps experimental division at Wright Field for its pres- 
ent high place in world air leadership than to any single in- 
stitution or group in this country. 

THE NAVY AIRCRAFT FACTORY AND 
TESTING STATIONS 


arm has done much experimentation and 


provements made. 


+ 


axiniumum ettor 


The Navy air 
development, particularly with large flying boats, adapting 
their power plants, accessories and equipment to meet aircraft 
carrier requirements. It has also established an enviable leader- 
ship in the development of mechanisms such as arresting gears, 
catapults and other devices for floating airdromes. The naval 
air arm and the Army Air Corps have co-operated freely and 
itual exchange of all developments. Of late, 
as the experimental institutions of the services expanded and 
as the pressure of the emergency dictated new economies, the 


frankly for the 1 


Army and Navy flying branches have divided experimental 
projects wherever possible. As a case in point, it was agreed 
not long ago that the Navy would supervise the Diesel engine 
development. The general principle has been followed that 

hatever experimental device or item of equipment was most 
closely related to a particular branch of the service, that branch 
would supervise its development and make available to the 
other any progress made, or any resulting new discoveries or 
developments. 

The widespread standardization of engines, materials, proc- 
esses and accessories by the Army and Navy has helped tre- 





mendously in securing quantity production during this period 
when maximum efficiency is required. 
THE AIRCRAFT MANUFACTURERS 

The principal manufacturing establishments of the civil air 
industry have conducted much experimental development. 
This includes not alone the airplane manufacturers, but the 
engine manufacturers, the builders of instruments and the 
suppliers of fuel and lubricants. There are those who have con- 
tended that the civil industry should bear the lion’s share of 
the load in aeronautical experimentation. There is an easily 
ascertainable reason to the contrary. At the close of the first 
World War, airplane establishments which had expanded to 
turn out many thousand airplanes per year, in one case as 
many as 100 airplanes per day, promptly, after the Armistice, 
saw their contracts canceled. The average number of air- 
planes ordered both by the Army and Navy and by civil 
agencies and export, for the 10 years succeeding the Great 
War, was less than 1,000 planes per annum. It was not 
economically possible for an aircraft industry of that size 
and income to support large research staffs devoted to ex- 
periments in production methods. 

Now with business, domestic and foreign, for the aeronautic 
industry running to a figure of nearly $5,000,000,000 an- 
nually, the industry is meeting the challenge for mass pro- 
duction, with each of the principal manufacturers providing 
large experimental and engineering staffs devoted both to 
production methods and the improvement of quality. 

The Army and Navy systems of procurement tend to en- 
courage work in this latter field. Airplanes are bought for the 
armed services largely on a competitive basis. The manufac- 
turer which can demonstrate the best new design with per- 
formance gets the business. It therefore behooves the aircraft 
manufacturers to maintain a sufficient design staff to make cer- 
tain that its airplanes are superior. The same is true in the 
airplane engine field and in accessories and equipment, There 
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are no monopolies. The Army and the Navy 
plane obtainable at the cheapest price | 


DEPARTMENT OF COMMERCI] 
AIRLINES 


No review of aeronautical experit 
country would be complete withou 
purely civil aviation establishments of our G 

Aeronautical l 
transportation operational meth 
provision of adequate airf 
establishments owe much to the Civil 
the Department of Commerce and tl 





development includes de 





lines for valuable work in these fi 

Board has made pre-eminent studi 
flight, accident investigation an 
transcontinental an tercontinent 
through a period of 10 remarkable 4 
tems which are of great value to 
since they permit the rapid 
base and from one geogr 
other. Our Government, 
cies, CAA and WPA par 
vances in airport layout 
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have also built more t 


and in 


lI 





their possible utility by the 
outstanding contribution to natio 
The civil airways which 
requirements for night lig] 
stations and other aids 
usable by military pl: and aid 


1 ; 7 


purely military in character 
able to the civil air operators. They 
ly the new engines, the new props 
the new instruments, the new acc 
brought to maturity in the Army’s 


ALLIED RESEARCH 


Several military organizations 





have made outstanding contributi t 
tion. The Army’s Signal Corps has been r 


operation with the Army Air Corp 
munication devices now 





Its great laboratory at Ft. Monmouth 
tion of its funds and time in the devel 
equipment and accessories. In addit 
established as a branch of the Matériel | 

a signal section devoted exclusively to tl 
craft radios and radioactivated instrt S 
definitely has come out of the current 
absolute necessity for reliable com! t 


1 + 


in flight and from planes to groun 
The Army Ordnance 

with its guns, bullets, shells and pov 

and efficiently in the proper eq 

developed the cannon and machine gut 

our planes. It has developed the boml 

It has developed the flares by 











targets and illuminate their bon gr 
oped many of the sighting and cont: 
these instruments effective 

Our Chemical Warfare Ser 
chemicals played an important part in tl 
and notwithstanding the fact that t ] 
extensively to date, continued to ; cl 
just in case. The chemical laborat t 


have spent much time and money in equip 
for the discharge of smoke and for cl 
efficiency and safety to aircraft pet 


} +} military ' fay 


lanes and aid 1 y of 


On the other hand, the developments at Wright 


1 
i 
D 


vi€ 


AND THE 








uy the best air- 





I field he Civil Aeronautics 





e readily ava 
rporated p t- 
landing gears 
1 i . 1 
ch have 
tal plants. 








FLYING and POPULAR AVIATION 


The Army Medical Corps joined military aviation in the 
early days, first in an effort to perfect systems and devices for 
the economic determination of those who could fly or be taught 
to fly, without the costly and dangerous method of trial and 
error. Today, the Army Medical Corps examines all our pro- 
spective flyers and makes semiannual examination of all our 
flying personnel. It has developed many original devices for 
accomplishing these purposes. At Wright Field, Day 
-h Laboratory which 


yton, U., 
it has maintained a Physiological Resear 
is the g institution of its ki 


g id anywhere in tl 
world. l 1 determinati 


outstandi1 


It has made original studies a1 ns on t 
effects of flying, the effects of extreme altitudes and the effects 
[ el. It has developed ne 
co-operated in the 


of noise and strain on flying person 
and excellent oxygen apparatus and has 
production of the pressurized cabin. 

The development by the Flight Surgeons of the Ar y 
Medical Corps, in close co-operation with the Army Air Cory 
nbulance aircraft, of 
airplanes 


important 


experimental laboratories, of suitable a1 
litters for use in aircraft and for the 
1 


wounded, is 


conversion of 
for the transport of sick anc another 
undertaking of the flying doctors. 
The Phy Si logical 


invaluable 


at Wright Field 
of toxic 


ft engine operation. 


Research 


has made some studies on the presence 


gases in aircraft, by-products of aircra 
For a long time it was thought that all that was required to 
preserve the life and health of the flyer at extreme altitudes 
The experiments of the 
this was not the case. 


was an adequate supply of oxygen. 
doctors at Wright Field showed that 
The maintenance of sea level pressure is equally, if not more 
important than a permanent supply of oxygen to prolong the 
life and health of the flyer. 

The French found at the outbreak of the present war that 


it was necessary to relieve the combat crews of fighting < 





loss of eln- 


craft every month or six weeks, because of the 


ciency and physical breakdown from hours spent at 20,000 
25,000 and 30,000 Our own medical 
experiments have the loss of 

Our medical scientists know the 
the lead 


suitable 


their 
faculties by 


feet. officers in 


shown control of 


men at the higher altitudes. 


] 


physiological reasons for this and they have taken 


in the development of pressurized cabins as the only 


Army's flight surgeons have learned safe limits for pilots’ 
physical strain. They are shown examining a future cadet. 
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The gigantic Douglas B-19, today's largest airplane, will be excelled by tomorrow's planes, now 


being designed. Experiments like the B-19, while expensive, help develop even better types. 


answer. In a similar manner, the engineering bureaus of the 
Navy, the steel, the aluminum, the electrical, the oil industry 
and the many specialty manufacturers have made equally 
important contributions. 


QUALITY VS. QUANTITY 


A discussion which of late has occupied the minds 
of the military logicians, upon which experimental develop- 
ment has a tremendous bearing, is the argument between 
quantity and quality. There is a school of air thought which 
holds that it is better to have a few superior airplanes than 
large numbers of inferior airplanes. 

A German air general when reminded recently that the 
Spitfire was proving more than a match for the Messerschmitt, 

alleged to have replied, “We know it. But we have a thou- 
sand Messerschmitts to every hundred Spitfires. We figure if 
the first Messerschmitt is not successful or even if the second 
falls, the third will overcome its enemy.” 

It is probable that the truth of this argument between quan- 
tity and quality will be found somewhere near the middle 
ground. It has been shown definitely in the air wars thus far 


“ 





7 


HQ 





that an airplane considerably inferior to those it will meet in 
the skies is practically worthless. On the other hand, a few 
hundred very superior airplanes eventually will lose against 
an unlimited number of a considerably inferior type. Sufficient 
of the superior ones will be lost in combat, in landing accidents, 
or be worn out through the normal wear and tear of service, 
so that their total effect will eventually be nullified. There is 
another factor too frequently overlooked in this argument. 
Quality must be sacrificed somewhat if it prevents quantity 
production, for it is not alone the numbers on the flying 
fields today, but the numbers which can be kept coming up 
from the factories, which will eventually prevail. 

The production of aircraft in quantity should not be delayed 
too long awaiting the perfect article, for never has there been 


an airplane put into quantity production when there was not 
an experimental airplane already in the air or just around the 
corner. The true answer probably is this: at a given time, 
when the necessity for sufficient aircraft to equip all tactical 
units arrives, put into production the best airplanes of the 
types required which are available. Thereafter, on that type, 
stop all changes and discontinue every improvement which 
would interfere in any way with the production of that type 
in quantity. The new experimental plane of higher perform- 
ance should be rushed to early completion, thoroughly tested, 
and then it, too, should be put in quantity production, to go 
to the fighting units as replacements for the older, inferior 
plane. 

Tomorrow’s airplane is on the drawing board and in the 
laboratories today. The military leaders, the aircraft designers 
and officials of leading aircraft manufacturing establishments 
know all about it. They know the engines it will have, the 
propellers which will pull it through the air, what it will weigh, 
what its wing spread will be, the guns and bombs it will carry 
—everything down to the last detail. But a year lience, or 
even five years from now, when it first takes the air, it will 
be a startling new creation to the rest of mankind. The public 
will call it tomorrow’s airplane. 

We could describe in rather intimate detail the Army Air 
Corps plane of every type which one, two, or three years 
hence will replace those now believed to be modern fighting 
planes which are in the hands of our tactical units. That must 
for the moment remain a secret. Our guessing would be too 
close to actuality. It would not be disclosing too much of a 
military secret to say, however, that our fighters will be 
smaller and faster. They will in the course of routine opera- 
tions approach, or possibly exceed the present world speed 
record—400, 450, m.p.h. and yes, even more. Our heavy 
bombers will be larger, many times larger than any air- 
plane which as yet has been seen in the world. The 40,- 
000-pound Flying Fortress will grow into a giant of 200,000 
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or more pounds of intricate machin ible of spreading equipped, and operated efficiently under war pressure. 
death and destruction 5,000 miles awa t Many feel that eventually the defensive air component of 
All our multi-engine craft will | the p1 5 the nation will be given a status co-ordinate and commensurat 
the instruments and equipm it at | ly t vith that of the Army and Navy. When that time will come 
exceed today’s maximum altitud ere flying if it does con is not yet clear. We shall be fortunate if 
will move toward strat t ranges will our time for that reorganization comes in the relative calm of 
seem puny. The power n ll be « l ace or at worst, in the preparato nd not in the fighting 
many times, for they ] 1 ier gu | tage. Those changes are always more efficient if they c 
will carry ammunition 11 ch 1 made calmly and when there i uate time 
impossible. Che separate air force idea Ye af ched wi 
All this raising of the lid the t t of state of 1 that everythin in existence wh 
the future will be mz t] e is been done is wrong. The A and Navy e old 
the engineers and the It fr 11 t services, deserve great credit for endous strides tl 
fact, from dreams to acc t of ae 1 have made in the development of y and naval 1 
research, experimentat There are many essential services w] older and esta 
bureaus, departments, or subdivisions of the Army 
( a Navy now perform for the air arm 
ATR FORCE FOR It may be that eventually air forces 
“I should like separated from land and sea forces for 
over the world , F sea and land forces vere separated 
compel my stati pes 7 rier . 
lie ahead.” [here is as much diversity in equipme 
—Franklin D. | t, Pr Messas and leadership between air and land 
Congress, S r 21, 1939 tween land and sea fighting. It requ 
‘ _ fighting man operating in a different ty 
HE temperament \ le reflected equipped, differently trained over a | 
in appropriations st | to indic nstilled with different ideas of techniqu 
that we are to be prepar: ( ls wh Ol This long step should be taken, if it 
President warns may li t case, if our na after careful planning and mature th 
tional leaders have rec the people to zest for radical reform. There should 
build adequate defensive estal United States evolution as against an overnight ci 
then a national progr lowed. Here are In the light of European battlefields, hat 
some facts and suggestions proble squadron, group and wing organizations are sound. Wh 
WHAT WE NOW HAVE our air force grows to giant size more comparable with 
It is of primary im t uluate accuratel air forces abroad, it will be necessary to do as they have do 
what we now have, the p ist st Ou to create air divisions and air fleets 
Navy has an efficient air has 42 ol Present experience in Europe point 
servation squadrons of to k dire f separation of air fighting echelons 
with its land components ad Army has about commé he fighter comn 
1,500 training planes use at ying home defense command. est 
schools. ent air tasks requiring different 
Funds were appropri from 19 ugh 1940 n concepts of tactics and strategy. H 
additional 21,000 planes 1 the r 288 coml emulate the British military model 
squadrons. Those ‘ly 10,0( The recent titution of air districts as territorial com- 
trainers and slightly bat planes of al mands is sound, particularly for the supervision of training 
types. This will equip the 288 s 1 modern combat and the co-ordination of many ground functions and base 
aircraft and will leave a ( ( ing almost duties. These, for air forces, play the same role as Corps 
one complete replacement Area commands have played in peacet for our land army 
That is not a large by standards They are similar in their duties and responsibilities to the 
modern warfare. It ] e Ger or tl navi s, long familiar to the naval arm. 
British. It will be tl gt iir forces The requirements of hemisphere defense and a study of 
Standing bel 1 that fig a | t, we | German and British air operations indicate the importance 
schools capable of turning s and 5,000 of unified command in task forces. If it ever became necessary 
pilots a year. By mid 194 1] ve for a part of our military forces to go to the defense of a 
capacity of 20,000 t Behind tl beleaguered hemisphere neighbor, a supreme commander 
flying line stands ft indi ( [ pro hould be named. First, there would be a determination by 
ducing about 1,2000 | Ss per ! | I igh comm: ind as to whether the undertaking had a more 
1942, will be producing it 3.00 p in id relatively larger air phase or sea or land phase. 
By way of air bases, three n nearing com- This determination would indicate the selection of the supreme 
pletion, the Northe: Sout Northwest in the commander. After the highest comman d had made a determi- 
United States, with t in Puerto Rico nation as to the ratio of forces, land, sea and air, which would 
Panama and Hawaii. W*: ea 19 permanent air be required for the operation, those forces would be separated 
bases and 23 temporary) f which are n from their establishments and organized into a task force 
being hastily constructed and occupi Thereafter, it would be a unified co ind completely under 
The Congress appropri 1 fu Civil Aeron the jurisdiction and control of the task force c mande 
Authority for the establ s schools for th: Thus would be accomplished the of cor d wl 
elementary training of ) le funds is one of the primary lessons n € our milit l : 
able for the improve! ge fields so that have drawn from close observatio1 rt recent co! S 
they will be availabl las dist SIZE AND COMI N 
fields. Before it is possible to say with assurance what the size and 
OR IZA composition of our air force should be, some determination 
A sound organizati S ( e present v must be made. First, when will that air force be required? 
greatly promotes the b g of 1 é Second, where will it be needed? 1 1, who are the enemies 
It promotes, also, tl I i which it will operate against 1 with what will they be 
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equipped? A survey of world conditions today 
clearly that we must match in size and efficiency a 


‘ 
he large air fot : could be brought 


pass, if possible, ul 
against us. The present range of indicates that the 





line of approach to us is more likely t lud ft fro 
floating bases or from land b y established 
within striking distance of our shot The time factor 


more difficult to evalu During | 1 1940, 
with which nations were r 11 t apparent 
briefest possible time in which ( l an air force \ 
not be too soon to have one read l. If the Battl 





3ritain turns favorably y our 1 intry, such an 
force in our hands will be tre! nlomatic pon 
at the peace tables. | 
tive that there exist in the Western Hemisphere an air 
of sufficient power, speed, range a1 nce to 
the air forces which will be ridi: h in t Fas 
Hemisphere. 


How large should tl There is a general 
agreement now that the { nt 1 r armaments is 
deficient. It is not unl ree of 





at least 7,000 combat pl ts, with two or 


three times that number in 1 1 es can possibly 
raise that figure to 12,000 first-l t. We are 

launched on expansion programs h funds have al 
ready been appropriated us 4,000 combat 
planes in the hands of tactical squ 1 another 5,000 i 
reserve in our Army. ” re will | ther 6.000 with 

Navy. Those plat es ill not | [ betore the earl 


summer of 1942. Prior to that t termination must 
made as to whether that f i t. Our Army will 
then have 288 fighting 1adrons ll typ That is a wise 
first step toward I I hy 
make it necessary to incr‘ that t total of at least 400 
squadrons divided, perhaps, into | y bomber squadrons 
100 medium and light bombard t squadrons, 
squadrons of all catego nd 1 ns of 
types—transport for { hute trooj nd air i 
ambulances and for the delivery of ting cargoes, 


Among these latter 100 squadrons will be also 








of air troops. 
the reconnaissance squadrons, lot edium ranged, tor 
scouting and the supply of air intelligence These 400 squad- 
rons should be able to implement | ere defense to meet 
effectively the air forces 1 v ram] t in the world whi 





may conceivably be forced to meet the skies somewhere 
above the Western Hemisphere. 

It is not possible to predict accurat the type 
and size, fire power, speed and range, for any 
Conditions in the air realm chang 1ickly, the 
and accomplishments of science and industry are so rapid, that 





the indomitable flying fortress of 1 iy have to be wit 
drawn from the air fighting a few nths hence for lack of 
speed, ability to reach ufficient altitu le, or because of 
ferior armament or 

This much is certain, however: the prime char istic of 





fighter planes, their speed and multiple gun power, must be 
kept abreast and if possible superior to that found elesewhere 


in the world. The great strain on t 1uman physique inci- 
dent to fighting at altitudes abov: 100 feet, points clearly 
to the desirability of the development of the pressurized cabit 

The clearest lesson w h has beet tten in the skies con- 


cerning the bomber in recent air rf is the fact that range 





is of tremendous importance y bomber should 
able to reach any part of the e1 territory so that it c 
threaten with destruction the | 


1 Gestru Line yu 
section of the enemy nation. TI] f heavy hombes 





all the forces of the world has beet too restricted. Our 
heavy bombers must exceed the rang f enemy aircraft 

that desirable end is att I 
formance, the bases from which mn aircraft could be 
launched against us cat lor] ) 
ers before enemy planes can be brought within range of « 














critical areas. Name our enemy with definiteness and one can 
say with assurance what the range of our bombers should bi 
Within three to five years, there is every probability that thi 
1 12,000 miles. 
} 


range must be between 8,000 an This require 

Yy Our present stand 

ards. The largest production bombers at the present time do 

ight. The 10,000-mile bombe: 
| ' ~ +t } ¢ one . P 1 

will of necessity be an airplane of 100,000 pounds with sor 


as large as 200,000 pounds. 


an air vessel of tremendous size measured 





not exceed 60,000 pounds in wei 





nes for the most part have been operated 
ni ] 








sinol =e — Peery meet { 
Ingi te! mn can now be rea l 
the can be made tor a second mission 





can be suthciently rested to operate w 


efficiency. This indicates the necessity for multiple crews 
[t is not unlikely that there will be required pilots, bombers 
gunners, navigators and radio technicians to three times the 
number of fighting aircraft available. 

The necessity tor multiple crews and the predicted expan- 


sion of our air force point to the requirements for additional 
l tenance crews. Our 


in our schools of 20,000 1 


aviation schools for combat a 





present objective of a capacity 


chanics and 12,000 pilots a year may require 





enlargement. A per annum capacity of 50,000 mech: 
50,000 coml 
| 


accomplishment and appears reasonabl 






yat Crew men is not beyond the possibility of our 





e as a wartime require- 
ment. 

The combat training of our air fighters is now proceeding 
techni } 


rn 
The changes in technique and tactics 


alons oder lit 
aiong modern lines. ] 





demonstrated as necessary in late engagements, are being 
applied as rapidly as possible to the training programs of 
our tactical units. There must be continued stress on this 





program and some phases of training must receive increased 





emphasis. ‘T slogan of the Combat Command, to “‘fly, bomb 
and shoot” must never be forgotten. Adequate bombing and 
gunnery ranges must be provided so that all combat crews 
will fly, bomb and shoot every week of every year. Only by 
actual use of modern weapons can 
efficiency be attained. 

Lack of sufficient co-operative 


the required degree of 


aviation in the past, as well 


as the shortage of motorized, mechanized forces in the ground 


branches, has led to insufficient co-operation between aviation 
and the motorized forces to insure ; 
and efficiency 
Poland. Steps have already been 


the degree of training 
indicated as necessary by the campaign in 


to remedy this deficit 





and ever-increasing emphasis must be placed on full-scale 
maneuvers between the airman and the soldier in 
or combat car. 

It has been demonstrated more that 
cent months that there are frequent episodes in combat when 
there must be thorough co-operatio1 
sea forces. It appears likely that any task force organize 
incident to the requirements of hemisphere defense will be 
made up of all three of the principal arms, land, sea and air. 
This indicates the necessity for more frequent joint problems 


the tank 
once in Europe in re- 


1 between air forces and 
/ 
1 


between the Army and Navy and the Army Air Forces and 
the surface fighting elements. 

LEADERSHIP 

A matter of concern to thoughtful 

military air leadership. 

or activity which has existed but one generation to have in- 


airmen is the question of 
It is impossible for any organization 


culcated the principles of leadership in any large numbers of 
its officers. 

Success in air battles, success in building up air power, will 
depend in a large degree on the quality of leadership. The 


number of men who have trained for a period of 25 to 30 years 
in military air organizations is extremely limited—not more 


ited by a few outstanding 


than 500. This small group, augm 
il aviation, alone has the experience to be our air 


en in Civ 
leaders in the preparation, planning and building of this 
greatly enlarged air force. 

Judging by the trends in Germany and in England, there is 
lership. 


a new conception for age in air lead The air generals 
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abroad average about 45 years of age. There is a definite 
tendency toward more rapid promotion in the air arms and an 
insistence on relatively young men in high places. Also the 
higher wastage rate in active air operations makes for quicker 
advancement. This question of age in leadership is one for 
serious consideration by any nation now determined to build 
a great air force along new and modern lines. 

One requirement for leadership in the air, which has been 
held to steadfastly, is that of the flying leader for flying men. 
It starts with the lowest unit, the squadron, and runs to the 
highest unit in most of the foreign air forces. It is contended 
that in no other way can proper morale be maintained and 
proper knowledge and experience be developed for leadership 
in the flying arm. 

CIVIL PHASES 

An air force is of little value, no matter what its size, unless 
it be kept modernized. An air force will not be long of value 
in the heat of war unless there is adequate provision for sup- 
plying the wartime battle wastage rate. The obsolescence 
factor in aircraft is largely due to the ever-recurring model of 
superior performance and design. Aircraft losses in air war- 
fare between two equally matched air powers will probably be 
no less than 25 per cent a month and it may be as great as 
50 per cent a month. 

All this points to the fact that the second line of planes is of 
almost equal importance to the first line. 
air force in being, 


The first line is the 
the second line is the reserve and aircraft 





industry. 

Our aircraft industry possesses possibilities superior to any 
other in the world. That is demonstrably true by the fact that 
our aircraft always have had superior performance and foreign 
markets have always preferred our planes and engines. It is 
hinted anew by the avidity with which foreign nations now 
engaged in war’s struggle buy our military planes. 

The only matter for grave concern is whether or not our 
industry can be built to sufficient proportions to develop and 
maintain an adequate air force and do it in time. Plans are 
now in progress for the development of an aircraft industry in 
this country capable of producing 36,000 planes a year. That 
might not be enough. In the event of a war between the 
United States and a coalition of the leading powers of the 
world now unsympathetic to our Government and our economic 
policy, it is quite possible that an aircraft capacity of more 
than 50,000 planes a year might be brought against us. 

That means that by 1942, when we have reached our 36,000 
plane rate, we might have to double it. It is better, unless war 
is imminent, in the meantime to perform that expansion by 
gradual steps and thus avoid the hectic period of mushroom 
growth such as we witnessed in the first World War. There 
are those who believe that the aircraft industry as it now 
exists, composed of men who have been brought up and trained 
in aircraft design, in engineering, in shop management and in 
production methods, should continue to supervise this expan- 
sion, that it should be built around them, that they should be 
the seed for the new giant plant. Others profess to believe 
that allied mechanical producers, such, for example, as the 
automobile industry, should be called in and set to augment 
the overworked aircraft industry. 

We believe that a compromise, as is the usual American 
way, will be the eventual solution. Experience, already, in the 
aircraft industry is being spread thin indeed. Those 32,000 
skilled workmen, engineers and designers, who comprised the 
personnel of the aircraft industry in 1938, have in the short 
period of two years been increased to more than 150,000. If 
ve are to go to a production of 50,000 per annum, it would 
be necessary to more than double that figure. This means that 
only one man in nine in the aircraft industry will have had an 
experience of more than a few months. 

On the other hand, the British or shadow-factory scheme 
where widely separated plants, usually with no prior aircraft 
experience, are set to building vital components of the airplane, 
with their assembly 





elsewhere, is fraught with many dangers. 


It has been pointed out that it took four years to make the 
scheme workable in England and even there the production 
rate generally is not believed to exceed 2,000 planes per month 
at the end of that four-year period of pressure trial. 

It is useless to build a vast horde of fighting planes unless 
they are supplied with the military equipment, the guns, the 
bombs, the ammunition, the radio, the navigational instru- 
ments and the many other accessories to make them fighting 
weapons. This problem will require definite planning and 
strong governmental leadership, plus the complete co-operation 
of private industry. 

There is another civil phase in this air business of primary 
importance, too, and that is the question of civil morale under 
air attack. The value of stout morale has been demonstrated 
recently to the whole world in the Battle of Britain. Wars are 
fought to bring pressure on peoples so that they will demand 
of their leaders a cessation of hostilities, no matter what the 
cost. 

There are many ways for maintaining high morale even 
under this new pressure attack of modern air forces. Propa- 
ganda and public education will play prominent roles. The 
people must believe in the justice of their cause. They must 
believe in the soundness of their leadership. They must con- 
tinue in the hope that victory will be the ultimate result. 

The accomplishment of all these objectives dictates the 
cleverest use of that new weapon in warfare called propa- 
ganda. The word propaganda usually carries an evil stigma, 
a bad odor. It need not. 
well as evil. It behooves our nation to develop these agencies 
for education and for the dissemination of news to the fullest 
extent. 

High morale is extremely difficult to maintain after bombs 
begin to fall in the streets in quantity, unless there is organiza- 
tion and planning to insure air-raid shelters, blackouts, prompt 
repair of bomb damage, adequate fire fighting—in short, rigid 
civil discipline. Have we that civil discipline now? Can we 
build it up in time? The selective service training now about 
to be put into operation will go a long way to build it up. 

The provision of an adequate air force will be a strong factor 
in maintaining civil morale. It was true in the first World War 
that our troops on the front line, although machine-gunned 
by enemy planes, were of high spirit and morale when our own 
fighters promptly shot down the enemy marauder attacking 
them. It has been reported that now in England there is a 
smile on British faces when the invading bomber is violently 
attacked by British fighters. Bombs may have dropped, houses 
may have burned, but the homeless will look skyward with re- 
newed resolution as long as their own fighting planes are 
tearing into every attacker. 

The sound of friendly antiaircraft guns is a wonderful pal- 
liative to the nerve-racking screech of the air-raid siren. A 
people like to know they are giving blow for blow. When it 
appears that defenses are poorly organized or inadequate, that 
leadership is uncertain, it will be difficult to maintain civil 
morale at the requisite level for effective resistance. 

It has been charged that we have been lax in civil tfaining 
for air defense. Our deficiencies may have been largely be- 
cause the air attack appeared far distant. 
much planning and the provision of much ground equipment, 
this business of indirect air defense, and it is too late to wait 


There can be education for good as 


It requires time, 


until enemy bombers can be heard overhead to begin this im- 
portant phase of training and preparation. Blackouts should 
be practiced seriously in all our cities. Provision should be 
made for the rapid installation of air-raid shelters, warning 
devices and a full complement of antiaircraft defense. 

The part which commercial aviation plays in warfare is too 
frequently not clearly understood. There are conflicting views 
which need to be compromised. There are those who feel the 
commercial airplane can be made a satisfactory military 
weapon by hasty improvisation. There are others who con- 
tend that increased numbers of civil airlines will be required 
for the carrying of mail, valuable cargo and passengers in 
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warfare and that these planes will be le to augment 
the military air forces 
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FLYING and POPULAR AVIATION 


ful whether, in either of the nations now engaged in a life- 
and-death struggle, a single dollar of public funds has been 
spent without the national defense angle being carefully con- 
sidered. Funds spent for public works, 


relief, are potential assets for the pr 


funds expended for 
ion of adequate defense. 


1 


A national air plan should include also protection for fac- 


tories and industrial establishments. If included in the original 
factory plan, many devices can be incorporated which will 
make the factory represent a poor target for enemy air bom- 

1 , 


bardment. They can be camouflaged, shutter arrangements can 


be included for instantanec ackout. They could, at con- 
siderable addition: rground. Certainly they 
hey will be less exposed, 
fined plan, which should 

to the whole people, is 
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build an air force, said: 


yurtney, on how to 
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rce, know whate\ Ise may divulge, Chancellor Hitler’s 


“secret » a degree never before 


It permeates the entire org t m General Staff to low- 
; it ties the fighting man t me industrial backgrounds, 
S juires, 


The building an adequate ait will require the ex- 
penditure of va ums. It will re he co-ordinated effort 
of many thousands of citizens and taxation for all of 
them. ilar support cannot be maintained over the long 
period of til ired for the completion of such an effort 
‘finite program and strong, able leadership, 
We are blessed more than nation with all the basic 
essentials required in the building of a superior air armament. 
It but remains for us to demonstrate that we have the requisite 
the universal public determination to have one. 

ise in reality is a national state of mind. All of 
ust be imbued with an intelligent concern for 
‘ir country and with a firm determination to 


unless we hay 


any 


national will 
National def 
our citizens n 
maintain its safety. 
It is now 
the twentieth century, that air forces 


apparent, as the world rides toward the middle of 
may completely disrupt 
nations; that air forces can dictate terms at peace tables; that 
the threat of lish without dropping a 
bomb the breakdown of opposing « There 
are abroad in the skies of this troubled world tremendous air 
forces of remarka It is unlikely that a 
nation such as ours can maintain its integrity and continued 


air forces can accompli 


liplomatic morale. 
ble power and efficiency. 
existence in its present way of living unless it establishes and 


maintains the world’s strongest air force. 
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